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Abstract 
This dissertation was written as a part of the MSc in Energy Management at the 
International Hellenic University.  
This dissertation is about the solar thermal systems in Greece. Solar thermal sector is a 
well-developed sector in Greece and this makes the analysis of it interesting and 
important. According to Solar Heat Europe Greece is the third country in Europe with 
the largest capacity of installed solar thermal systems that are still in operation [1]. 
There are many companies that participate in this sector in Greece in the local market as 
well as the global market. Through their balance sheets and many statistics about the 
sales in the country and abroad an analysis is going to be made to examine how well 
this market works and how many other factors affect the course of it. 
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1 Introduction 
Solar thermal sector is developing more and more worldwide. As the energy 
consumption has been growing over the years, as well as the demand for heating the 
exploit of the renewables as a source of heating is needed. Many countries in the world 
have a large capacity of installed solar thermal systems. As mentioned in the report, 
which is called “Solar Heat Worldwide” of Weiss et al. in context of solar heating and 
cooling program from International Energy Agency globally solar thermal heat is 
second after wind power in terms of capacity and third in terms of energy supplied 
among the renewable energies, excluding traditional renewable energy sources like 
biomass [2]. According, to Wang et al. 2015 China has the largest solar thermal market; 
especially in 2009 the 58.9 percent of the worldwide installed capacity of solar thermal 
systems in operation was in China [3]. It is of high interest what Zhai X.Q. et al. said in 
their article about the Olympic Games in Beijing in 2008, that solar thermal collectors 
would provide approximately 90 percent of energy required for the domestic hot water 
[4]. This indicates that China has a good prospect for the solar thermal market. 
Moreover, back in 2004, according to Solar Heat Europe China held the 78 percent of 
the total new installed capacity, while Europe had the best solar thermal technology 
worldwide [1]. Europe has the second largest solar thermal market, in which the total 
installed capacity of solar thermal systems that are in operation has increased over the 
years reaching the 34.5    . According to Figure 1 from the official website of the 
International Energy Agency that presents the cumulative capacity of solar thermal 
systems in the world, China is the dominant player in the market through the years 
followed by Europe. We can see that in 2016 the total installed capacity of solar thermal 
systems reached the 456     with a bit slowdown in the percentage of the new 
installed installations in China and in Europe. 
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Figure 1: Solar thermal cumulative capacity by region from 2006 to 2016 Source: International Energy 
Agency 
Regarding the development of the global solar thermal market and the rate that this has 
been happening, it is clear, as it is shown in Table 1, that the growth rate of the annual 
added installed capacity is continuously decreasing. In 2017 the new installed capacity 
was almost 4 percent, while in 2011 the growth rate of the added installed capacity was 
four times bigger than in 2017. The data have been collected from the report of Werner 
et al. which was published from International Energy Agency [2]. 
Table 1: Growth rate of annual added installed capacity of solar thermal systems from 2011 to 2017 
Source: Weiss Werner and Spörk-Dür Monica (2018) 
Year  Growth Rate 
2010-2011  18% 
2011-2012  16% 
2012-2013  13% 
2013-2014  9% 
2014-2015  6% 
2015-2016  5% 
2016-2017  4% 
 
As we can see in Figure 2 and Figure 3 the European Solar thermal market is 
developing more and more as the years pass. Although there is a continuous increase in 
the installed capacity of the glazed collectors during the last few years the new installed 
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capacity has decreased making the implementation of incentives or a suitable strategy 
necessary to boost the solar thermal market. According to the annual report of Solar 
Heat Europe, released in November 2017, in 2016 the installed capacity increased, 
while the annual sales decreased by 6.4 percent when compared to 2015 [1]. Germany, 
Denmark, Greece, Spain and Italy are the top five countries contributing to the newly 
installed capacity. Germany has the largest European solar thermal market, but it faced 
a small reduction in 2016. Italy and Spain’s market also had a decrease, while 
Denmark’s had a significant development around 80 percent making the second largest 
European solar thermal market. Greece is the only country that has remained stable.  
 
Figure 2: Development of the solar thermal market in Europe from 1990 to 2006 Source: Solar Heat 
Europe 
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Figure 3: European Solar Thermal Market from 2006 to 2016 Source: Solar Heat Europe  
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According to Solar Heat Europe Greece is among the top five European countries in 
terms of installed capacity of solar thermal systems that are in operation and according 
to Weiss et al. is among the top ten countries worldwide that have the highest 
penetration in the market [1, 2]. Apart from the Greek crisis, this sector has been 
developed and appeared to have a positive and important contribution in the economy. 
Especially, in 2014 according to Solar Heat Europe Greek solar thermal market 
increased by 20 percent despite the economic difficulties in the country [1]. The growth 
of tourism led to an increase in the new installed capacity of solar thermal systems. 
Many rent apartments and hotels have solar thermal systems to provide hot water, as 
they are more profitable and there is a lot of sun, especially in the summer. 
Additionally, according to Balaras et al. the use of solar thermal collectors for water 
heating can lead to a better energy performance of the buildings and a higher energy 
class. This situation combined with the fact that from 2006 onwards it is obligatory for 
the buildings rented, built and sold to have an energy performance certification may led 
to a boost in the Greek solar thermal market. There are many companies in Greece that 
produce and sell solar thermal systems in the local market as well as they export a 
significant amount of their production [5].  
Figure 4 shows the evolution of the total installed capacity of solar thermal systems in 
Greece from 2006 to 2015. The data have been collected from the official website of 
Solar Heat Europe [1]. As we can understand the installed capacity is increasing 
through the years meaning that the Greek solar market is efficient, but from 2009 the 
market seems to be a bit stable and according to the research of Foundation for 
Economic and Industrial Research upon the Greek Solar thermal market, the demand for 
solar thermal systems is equal to the replacement of the old systems [6]. In this 
dissertation it is examined if this stability is an outcome of the financial crisis. 
According to Martinopoulos et al. solar thermal market managed to survive during 
crisis, as it exhibited a bit stable, but increasing trend the yeas during recession. Three 
are the main reasons for that, to begin with first reason is that many old systems 
required replacement, secondly in 2009 in order for someone to take permission for 
installing photovoltaic on rooftops the legislation obligated him to install a solar thermal 
system too. Finally, according to a legislation of the Energy Performance of Buildings 
Directive at 2010 it was obliged for new buildings to have solar thermal water heaters 
[7].  
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Figure 4: Total installed capacity in operation in Greece from 2006 to 2015 Source: Solar Heat Europe 
The crisis had many negative effects on the Greek economy. Figure 5 shows the Gross 
Domestic Product of Greece, in which the data have been collected from the official 
website of the Federal Reserve Bank of St. Louis [8]. From 2009 onwards it seemed to 
have a significant reduction, meaning that there were negative consequences on the total 
production and on the economy on the whole. Due to the fact that the crisis affected 
Greek economy a lot, it is of high interest to examine whether the solar thermal sector 
was affected by it and to what extent. I will gather the sales, as an average of each year, 
of some companies that participate on solar thermal market and examine whether the 
consequences of the crisis. An analysis will be implemented to examine whether the 
sales were influenced by it and what is the course of them before and after 2009, when 
the Greek crisis started.   
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Figure 5: Gross Domestic Product in Greece from 1995 to 2017 Source: Federal Reserve Bank of 
St.Louis 
Another important subject is how the energy consumption in Greece changed after the 
recession. Figure 6 demonstrates the evolution of the annual energy consumption from 
2003 to 2016. The data were obtained from the official website of Eurostat [9]. At this 
point, I also calculated the annual growth rate of energy consumption as shown at Table 
2. It is cleared that until 2008 there was a steady increase in energy consumption, but 
from 2009 onwards it was continuously decreasing. It is interesting to note that in 2013 
the energy consumption in Greece declined by 12 percent, it was the greatest reduction 
during the years of recession. After that, it was a bit stable and equal to approximately 
25000 thousand tonnes of oil equivalent. 
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Figure 6: Evolution of gross inland energy consumption in Greece from 2003 to 2016 Source: Eurostat 
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Table 2: Growth rate of energy consumption in Greece from 2003 to 2016  
Year Growth Rate 
2003-2004 2% 
2004-2005 2% 
2005-2006 1% 
2006-2007 0% 
2007-2008 1% 
2008-2009 -4% 
2009-2010 -6% 
2010-2011 -3% 
2011-2012 -1% 
2012-2013 -12% 
2013-2014 1% 
2014-2015 0% 
2015-2016 -1% 
 
The dissertation divided into the following five sections: 
Section 1 gives a brief overview of the solar thermal market in the world generally and 
provides a summary of the evolution and trends of it. 
Section 2 is the literature review, an overview of the most relevant and important 
articles related to solar thermal markets.  
Section 3 contains the data and the methodology that I am going to use, the analysis of 
the financial statements of the Greek companies and how the factors that are discussed 
above influence the sales on the market.  
Section 4 includes the results of the analysis and what are the outcomes of the 
examination of the relationship between the sales, net income and the factors that are 
expected to influence them. Moreover, which variables of the balance sheets affect sales 
and net income of these companies and how the results change before and after the 
Greek crisis. In addition, a ratio analysis is implemented on the sector. 
Finally, Section 5 is the conclusion, a summary of the most important findings and 
results about the Greek solar market regarding the sales within the country and the 
exports. 
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2 Literature review 
The solar thermal market is something that concerns many scientists because the exploit 
of the renewable resources is a crucial and important thing nowadays. Because of the 
20-20-20 energy target, this refers to 20% reduction of CO2 emissions, 20% energy 
coming from renewables and 20% increase in the energy efficiency by 2020, many 
countries are trying to promote renewable energy sources. As solar thermal systems are 
the most popular and profitable among the renewable energy sources, they gain a great 
share in the global market, Greek solar thermal market has an overall successful 
evolution through time. According to the report for “Current state of heating and 
cooling markets in Greece” by Giakoumi, in 1990 the final energy consumption for 
water heating from solar energy was 22.3 percent and in 2004 in increased to 31.4 
percent, while the electricity as a source of energy for water heating was 49 percent in 
1990 and decreased to 33.8 percent in 2004. Solar thermal systems gained such a big 
share as a source of energy for water heating [10]. Figure 7 presents the different energy 
sources that were used for water heating in Greece in 2011. The graph is from the 
Foundation for Economic and Industrial Research and the data have been taken from the 
Hellenic Statistical Authority. It is obvious that solar thermal was quite known, as the 
33 percent of the Greek households used solar thermal systems to heat the water [6]. To 
begin with a brief review is presented about the history and development of solar 
thermal market in Greece through the years.  
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Figure 7: Use of energy sources for water heating in Greece in 2011 Source: Hellenic Statistical Authority 
2.1 History of solar thermal market in Greece 
Solar thermal market in Greece is present from the middle 70s. According to Argiriou et 
al. and Martinopoulos et al. the history of the solar thermal market can be classified in 
four phases in time. The first phase is from 1975 to 1984 when there were the first sales 
and also, the oil crisis in 1973 led the sales to increase a lot. The second phase covers 
only two years, from 1984 to 1986 when there was a big increase in sales about 218000 
square meters annually, due to advertising and the fear that in 1987 it was the first time 
that the Value Added Tax would be applied in Greece. The third phase is from 1987 to 
1993 when the sales and the installed collector area continued to increase steadily and 
finally, the last phase is from 1994 until now when the market is stable and there are 
only few new installations, while a significant amount of the production is exported to 
other countries, especially in 1999 half of the production was exported to Germany [11, 
12]. 
2.2 Analyzing the Greek solar thermal market 
The main idea that this dissertation comes from is the research of Foundation for 
Economic and Industrial Research upon the Greek Solar thermal market. It is examined 
how the implementation of incentives influences the development of the market and it is 
noted that the development of market leads to many economic, as well as environmental 
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advantages [6]. To begin with, it is important to present the incentives that were existed 
in Greece regarding the solar systems. According to the Foundation for Economic and 
Industrial Research and Sidiras et al. with Law 814/1978 there was a tax deduction 
equal to an average price of a solar system. In the middle 80s, there was, also, a tax 
credit for someone that purchased a solar thermal system. This led to a boost in the 
market. Then, from 1995 to 2002, according to Law 2364/1995 there was a tax 
deduction in installing renewable energy sources, including the solar thermal systems. It 
referred to a deduction of 75 percent of the purchase and installation cost of the systems 
from taxable income. In 2004, according to Law 3296/2004 there was a maximum 
deduction of 500 Euros, equal to 20 percent of the cost to install a new solar thermal 
system. According to Law 3522/2006 there was, also, a tax deduction of 20 percent of 
the cost of purchase and installation of specific types of solar thermal systems with a 
maximum amount of 700 Euros until 2010. Finally, according to Law 3661/2008 there 
was a tax credit of 10 percent of the systems’ cost of purchase and installation until 
January 2013. Sidiras et al. claimed that the most effective incentive was Law 814/1978 
and its modifications [6, 13].  
Three are the cases of incentives that are presented in the research of Foundation for 
Economic and Industrial Research, a tax credit to buy a thermal system in all citizens 
that buy new thermal systems, a tax credit only in citizens that are eligible for it and a 
decrease in the value added for the thermal systems. All the three cases are able to lead 
to an increase on the demand for thermal systems and an increase of the income’s 
country [6]. In addition Argiriou et al. carried out a cost benefit analysis upon the Greek 
solar thermal market in the presence of economic incentives from 1980 to 2000. Table 3 
presents the parameters that affect the analysis. It is cleared that the investment cost 
decreased a bit slowly making the purchase of solar thermal system more attractive and 
also, the electricity cost decreased. An another important factor is that the discount rate 
decreased more than half in these 5 years meaning that the risk to make such an 
investment was not as high as it used to be. Moreover they found that from 1980 to 
1985 the benefit-cost ratio has been increased rapidly, especially with the 
implementation of subsidies meaning that the solar thermal market was developing 
more and more through time. After that, the ratio appeared to be stable with and without 
subsidies; subsidies seemed not to play such a big role in the evolution of the market 
[11]. Another analysis was carried out in order to examine whether an installation of 
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solar thermal system is more cost-effective than use of oil or use of natural gas as a 
source of heating. Martinopoulos et al. concluded that the Discounted Payback Period 
was from 4.4 to 6 years if anyone would substitute oil with solar thermal heater and 8.5 
to 10 years if he would substitute natural gas with solar thermal system. [14] 
Table 3: Assumption and data for the analysis of the solar thermal systems (All costs are at 1995 constant 
prices) Source: Argiriou, A. and Mirasgedis, S. (2003) 
 1980  1985  1990 1995  2000 
Investment Cost (€) 1388  1050  944 944  944 
Electricity conservation 
(kWh/system/y) 
1440  1440  1440 1440  1440 
Electricity cost (€/MWh) 116  123  88 88  80 
Subsidies (€) 1092  574  94.4 94.4  94.4 
Lifetime (years) 15  15  15 15  15 
Discount rate (%) 18  18  9 9  6 
 
As Diakoulaki et al. say in their article about the cost benefit analysis for solar water 
heating systems, there are positive benefits of replacing electricity or diesel with solar 
water heaters in terms of energy saving, social and environmental impacts. This is not a 
case for the natural gas. In this dissertation, an analysis is implemented to test whether 
the prices of an energy product, especially heating oil affects the sales of the solar water 
heaters as happens with electricity and natural gas [15]. According to the Foundation for 
Economic and Industrial Research the price of the solar thermal systems in Greece 
reduced in 2009 and continued to reduce the next years due to the big competition in the 
energy market, while in the same period the price of the electricity increased [6]. 
Furthermore, Kalogirou conducted an economic analysis of the solar thermal systems in 
comparison with electricity and diesel that are used for heating. He came up to the 
conclusion that the solar system has the lowest energy cost than the other two and 
anyone could save 2240 Euros by using a solar system for  water heating instead of 
using electricity and 1056 Euros instead of using diesel for water heating [16].  
In addition, the Foundation for Economic and Industrial Research found that Greece 
would save 87 million Euros in 2013 due to the substitution of the electricity, which 
was used for water heating with solar thermal systems (Case 1). Savings could reach the 
amount of 165 million Euros in the case of substitution of natural gas, which was used 
13 
 
for water heating in areas that are connected to the mainland electrical grid and diesel in 
the case of the non-interconnected islands with solar thermal systems (Case 2) (Figure 
8) [6]. 
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Figure 8:Annual savings by using solar thermal systems in Greece in 2013 two cases Source: Foundation 
for Economic and Industrial Research  
Regarding the exports of the solar thermal systems in Greece, Argiriou et al. presented a 
graph from the Greek Solar Industry Association that shows the course of the domestic 
sales and exports from 1989 to 1999. In general, there is an increase both in domestic 
sales and exports, which were started at 1992 [11]. He stated that there was a big effort 
to participate in the global market, from Germany, Austria to South Africa and 
Indonesia. Figure 9 shows this development of the domestic sales and exports. There is 
a continuous increasing trend both in domestic and in global sales. In this dissertation is 
examined the development of them in the more recent years and whether this increasing 
trend continues to exist nowadays. 
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Figure 9: Domestic sales and exports of Greek solar thermal systems from 1989 to 1999 Source: Greek 
Solar Industry Association 
Sidiras et al. analysed the annual sales of the solar collector systems in Greece from 
1974 to 2002. They examined the sales for households and hotels with and without 
subsitutions. It is infereed that the sales for households are much more than those for 
hotels. Additionally, from 1990 the sales for households boomed with the existence of 
subsitutions, while the sales without them seems to have a significant reduction. The 
same pattern happens to the sales for hotels. In general, the total sales of solar thermal 
systems from the middle 70s until 2002 were increasing from time to time meaning that 
they gained an important share in the market [13]. In this dissertation, I am going to 
examine the course of the sales from 2003 until now to see if there is a similar pattern 
with the previous decades. Kaldelis et al. presented a graph according to the data from 
ESTIF that shows the annual sales of the solar water heating systems in Greece and the 
annual systems that were out of operation in terms of the collector surface from 1980 to 
2002. According to Figure 10 even though the new installed capacity was around 
140000 square meters annually, there were a lot of systems that were removed, 
especially in 1995 the systems that were removed were more than these that were sold. 
This situation implies that there were many obstacles in the market [17]. 
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Figure 10: Annual sales and retirements of domestic solar water heating systems from 1980 to 2002 
Source: Kaldelis J.K., Kavadias K.A. and Spyropoulos G. (2005) 
Furthermore, according to the research of the Foundation for Economic and Industrial 
Research on 24 Greek companies that participate in the solar thermal market,their sales 
and profits seemed to be stable from 2010 to 2012 without any significant increase in 
them. In 2013 there was a reduction in their sales of 18 percent followed by a drop in 
the EBITDA, which stands for Earnings Before Interest Depriciation and Amortization. 
As shown in Figure 11 there was a significant decrease in their profits, especially for the 
first time they had losses. It is stated that this happened due to a decrease both in the 
sales of the solar thermal systems in Greece and in the price of the systems, this had as a 
result the drop of the net income before taxes [6].   
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Figure 11: Sales and financial statements of 24 companies in Greek solar thermal market from 2010 to 
2013 Source: Greek Foundation for Economic and Industrial Research 
Notta et al. examined the factors that affected the profits of companies in food 
manufacturing sector in Greece before and after crisis by estimating a regression using 
panel data of 128 cross-sections. They found that after crisis, the variables market share 
and liquidity are significant meaning that they affect the profits of the firms and are 
important for the companies to survive in such period. The coefficients of market share 
and liquidity are positive, as the bigger is a company the more profits will have and 
liquidity is necessary for firms in financial crisis in order to overcome the difficulties 
and survive during the recession [18]. A regression analysis is implemented in this 
dissertation in order to examine whether the factors that affect sales and net income of 
firms on solar thermal sector change and have similar importance as in the case of food 
manufacturing companies. 
Furthermore, in the analysis of the solar thermal market the Foundation for Economic 
and Industrial Research calculated the liquidity and profitability ratios of the 24 
companies that participate in Greek solar thermal sector. According to their results 
presented in Table 4, the liquidity ratio, namely the acid-test ratio is a bit stable these 
years, while the debt ratio has improved during this period. In 2013, the debt ratio is 
about 19 percent lower than the ratio in 2010. Regarding the profitability ratios, both the 
gross profit margin and the net profit margin ratio decreased significantly [6]. As 
mentioned before 2013 is the first year that the firms had losses, the net profit margin 
ratio is negative. 
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Table 4: Financial ratios of 24 firms participating in solar thermal sector from 2010 to 2013 Source: 
Foundation for Economic and Industrial Research 
 2010 2011 2012 2013 
Acid-test Ratio 1.12 1.13 1.21 1.23 
Debt Ratio 1.07 1.02 0.91 0.87 
Gross Profit 
Margin Ratio 
23.6% 20.4% 19.5% 16.3% 
Net Profit Margin 
Ratio 
6% 2% 2% -2% 
3 Methodology and data 
This section describes the methodology that was used for the estimation of the data as 
well as provides the source of the data and their descriptive statistics. 
3.1 Data  
The main subject of this dissertation is to examine the course of the sales in the solar 
thermal sector and how some interesting variables affect them. The data that are used  
are some important economic variables of the balance sheets of 19 different companies 
that participate in the solar thermal Greek market. They are annualy data from the 
period 2003 to 2016. They have been collected from the National Printing House of 
Greece and the official website of inr.gr [19, 20]. Where it was possible I checked the 
balance sheets taken from the website with the balance sheets of the official website of 
each company. The variables that are more important from the balance sheets are the 
sales, the inventory, the net income before taxes, the capital, the tangible assets and the 
cash in hand and cash at bank of the firms.  
The definitions of the variables, as included to the books of Alexander et al. and 
Harrison et al., are listed in this paragraph. The variable sales refers to the revenues that 
arise from the sale of goods and products. The variable inventory is the semi-finished 
and finished goods, the products that are intended for selling and raw materials that are 
used. The variable net income refers to the profits or losses that a firm has each year 
before taxes. The variable capital refers to share capital is the cash that the stockholders 
put in the firm in order to start or expand the company by issuing shares. The variable 
tangible assets in this dissertation refers only to the fixed assets, such as land, building, 
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equipment, machinery. Finally, the variable cash refers to cash in hand and cash at 
bank. These are the money that a fim holds in the form of cash or bank deposits and 
they are the most liquid assets [21, 22]. 
Figure 12 presents the evolution of the sales of the 19 Greek companies that participate 
in the solar thermal market as an average annually. Each observation each year 
represents the sales of the solar thermal sector as an average of the 19 firms. Because of 
the fact that some companies has been in bussines later than others while some of them 
closed down before 2016 the observations are not the same every year. So, I estimated 
the average number of sales every single year. The sales followed a subsantial rise until 
2009, when there was the first peak. After that, they started to decrease reaching in 2013 
the lowest value of approximately 3 million Euro. The Greek market faced the negative 
effects of the economic and financial crisis that led to a significant reduction in the sales 
and a overall downswing in the economy. As mentioned in the literature review above, 
after 2009 the sales of the solar thermal collectors were only the replacement of the old 
ones, as there were not motives and opportunities to buy new collectors because of the 
crisis. Despite the crisis and the austerity measures that Greece confronted, from 2014 
onwards the sales began to rise again indicating that the solar thermal market started to 
grow again, as mentioned in the literature review before. 
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Figure 12: Evolution of sales of Greek companies on solar thermal market from 2003 to 2016 
Table 5 showcases the annual growth rate of the sales from the 19 firms from the period 
2003 to 2016. The results are quite interesting. The growth rate had been increasing 
until 2008 indicating that the solar thermal market gained a big share in Greek market. 
However, the recession period had a big impact on the sector. Especially, in 2009 there 
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was a drop in sales equal to minus 27 percent. After that, as presented also in the 
previous figure the negative growth rate continued to exist until 2014 when there was a 
slight increase in sales, showing that the sector managed to rise again. Table 6 is 
revealing in several ways. It compares the turnover index in solar thermal market with 
the corresponding index in Greek industry in energy sector with 2010 as base year. The 
data regarding the turnover index in industry have been collected from the official site 
of Hellenic Statistical Authority [23]. To begin with, in each year the index in the solar 
thermal market is very close to the index in industry and in some years is greater than it. 
This indicates that the solar thermal sector has gained a quite big market share in Greece 
as the number of sales of solar thermal systems is close enough to the sales of the 
industry generally. In additon, the turnover index in 2007 and 2008 was much greater 
than the index of the base year, there was a boom in the sales, while from 2011 to 2016 
was a bit lower than the index of the base year due to Greek recession. The 
consequences of the financial crisis are obvious as the turnover index in solar thermal 
market after 2011 is lower than the index in industry, indicating that the crisis had a 
negative impact on the development of the sales. It is noted that the turnover index in 
solar thermal market in 2013 was 88, while the index in industry was 105, as mentioned 
in literature review this year the price of soalr thermal systems and the net income of the 
companies faced a significant drop. However, from 2015 onwards the index in solar 
thermal market is greater than this in industry, signifying that the market get over the 
bad effects of the crisis and made efforts to grow again. 
Table 5: Growth rate of annual sales of solar thermal systems from 2003 to 2016 
Year Growth rate 
2003-2004 31% 
2004-2005 -4% 
2005-2006 30% 
2006-2007 34% 
2007-2008 11% 
2008-2009 -27% 
2009-2010 -1% 
2010-2011 -3% 
2011-2012  9% 
2012-2013 -17% 
2013-2014 2% 
2014-2015 -1% 
2015-2016 8% 
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Table 6: Turnover Index in Industry and in Solar Thermal market (Base year 2010) 
Year Turnover Index in Industry 
(Base Year 2010=100) 
Turnover Index in Solar 
Thermal Market 
(Base Year 2010=100) 
2003 59,5 53.2 
2004 64,7 69.8 
2005 86,9 71.1 
2006 103,8 92.3 
2007 104,9 124 
2008 129,5 137.5 
2009 84,8 100.8 
2010 100 100 
2011 124,3 97.2 
2012 125,5 106.2 
2013 105,4 88.1 
2014 105,1 90.1 
2015 81 89.2 
2016 72,4 96 
 
Table 7 contains the descriptive statistics of the sales in Euro during the period from 
2003 to 2016. The mean value of them is 331000 Euros while the median value is 
3317701 Euros. The maximum value is approximately 4.8 million Euros while the 
minimum is about 1.9 million Euros. These variables are possible outliers and are an 
indication that the sales vary among the years. Taking into consideration the values of 
the skewness, kurtosis and Jarque-Bera test the variable is normally distributed. 
Table 7: Descriptive statistics of average sales  
Mean  3310679 
Median  3317701 
Maximum  4842823 
Minimum  1872668 
Std.Dev.  749512 
Skewness  0.14 
Kurtosis  3.16 
  
Jarque-Bera  0.06 
Probability  0.97 
  
Observations  14 
 
Additionally, Figure 13 presents the sales per company that participates in the Greek 
solar thermal sector the time period from 2003 to 2016. It is worth mentioning that the 
last 8 years more companies entered in the market, signifying that the financial crisis 
had negative impact on the sector, but after some years the sector started to develop 
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again. It is obvious that some firms are more stable and some others are affected more 
from the recession. 
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Figure 13: Evolution of sales (€) on solar thermal sector from 2003 to 2016 per company 
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It is of great  interest to examine the course of the net income of these 19 firms the same 
period. Again I computed the average of the net income each year for all the companies. 
As illustrated in Figure 14 the net income had a positive trend until 2008, when it’s 
value reached the 460000 Euro as an average net income of all the firms. After that, it 
dropped dramatically as it happened in sales due to financial crisis, but from 2014 
onwards it started to increase again. It is noted that half of the firms in the period time 
from 2009 to 2013 reported in their balance sheets losses instead of profits. This is not 
obvious from the graph, because generally the firms that had profits in this period 
presented high values that made the average to be positive. It is worth noting that in 
2013 the value of the net income was equal to approximately 45000 Euro, reaching the 
lowest value during the years of crisis as happened in sales too. This situation shows 
that year 2013 was difficult for Greece, as the growth rate of sales was minus 17 
percent, the net income was the lowest among these years and the energy consumption 
was dropped by 12 percent, which is such a big number. This concurs with the research 
of the Foundation for Economic and Industrial Research, which found that the firms in 
Greek solar thermal market presented losses for the first time in 2013 as mentioned in 
literature review. 
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Figure 14: Evolution of net income of Greek companies on solar thermal market from 2003 to 2016 
Table 8 showcases the descriptive statistics of the variable net income in Euro. The 
mean value equals to about 217000 Euro while the median is 185000 Euro. The 
maximum value is a bit further from the mean and equals to approximately 458000 
Euro and the minimum value is 45000, which is closer to the lowest value of the 
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average net income. According to the Jarque-Bera test statistic, the data are normally 
distributed. 
Table 8: Descriptive statistics of net income 
 Mean  216778 
 Median  184694 
 Maximum  458220 
 Minimum  44962 
 Std. Dev.  130190 
 Skewness  0.58 
 Kurtosis  2.13 
  
 Jarque-Bera  1.22 
 Probability  0.54 
  
 Observations  14 
 
Figure 15 shows the net income before taxes per company from 2003 to 2016. It is 
obvious that many companies after crisis, exhibited losses or their net income decreased 
significantly. In general, from 2014 onwards in most of the firms the net income started 
slightly to increase. 
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Figure 15: Evolution of net income (€) from 2003 to 2016 per company 
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As regards the exports, the data have been collected from the official website of the 
Greek Solar Industry Association [24]. They are data with annual frequency from the 
period 2011 to 2017. Because of the fact that the Greek Solar Industry Association did 
not publish data concerning the exports for the year 2013 due to some reasons, I filled 
the missing data using the linear interpolation method.  
Figure 16 showcases the course of the Greek exports among the last seven years. The 
period from 2011 until 2014 the exports were steady with none significant change. After 
that, there was a boom in exports that continued in the next two years reaching the 
maximum value of approximately 288000 squared meters. According to the official 
website of the Solar Thermal World the main countries that Greek manufacturers export 
the solar thermal products were in Southern Europe, North Africa and the Gulf  region. 
They export almost the half of their production meaning that they managed to gain a big 
share in the global market as well as the confidence of the foreign countries [25]. If we 
compare the trend of the exports in the recent years with the one that they presented in 
the previous section in Figure 9, we come to a conclusion that the upward trend that 
existed in the past years did not continued in the recent years. However, from 2015 
onwards it seems that the continued rise has started to happen again as happened in the 
earlier years.  
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Figure 16: Exports of Greek Solar thermal market from 2011 to 2017 Source: Greek Solar Industry 
Association 
The annual growth rate of exports is shown in Table 9. From 2012 to 2014 there was a 
small decrease in exports, but from 2015 to 2016 as described in the previous paragraph 
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the exports increased by 62 percent, while the domestic sales increased by 8 percent. 
This indicates that the profits of the solar thermal market this year and maybe the next 
years come mainly from the Greek exports to the other countries. 
Table 9: Growth rate of annual exports of solar thermal systems from 2011 to 2017 
Year Growth rate 
2011-2012 13% 
2012-2013 -5% 
2013-2014 -5% 
2014-2015 7% 
2015-2016 62% 
2016-2017 41% 
 
Table 10 shows the descriptive statistics of the exports in square meters during the 
period from 2011 to 2017. The mean value of exports is about 159000 square meters 
while the median is approximately 127000 square meters. The maximum value of them 
is 288495 square meters which refers to year 2017 while the minimum value is 116488 
square meters which refers to year 2011. The statistic of Jarque-Bera test indicates that 
the data follow the normal distribution. 
Table 10: Descriptive statistics of exports 
Mean  159102 
Median  126827 
Maximum  288495 
Minimum  116488 
Std. Dev.  64807 
Skewness  1.34 
Kurtosis  3.24 
  
Jarque-Bera  2.12 
Probability  0.35 
  
Observations  7 
 
Moreover, another analysis was made upon the balace sheets by calculating the 
fianancial ratios of each firm. Especially, I calculated the current ratio, the quick or 
acid-test ratio, the total liabilities to total assets ratio known as debt ratio, the gross 
profit margin on sales ratio and the net profit margin on sales ratio. The current and 
acid-test ratios are liquidity ratios, the total liabilities to total assets ratio is leverage 
ratio and the gross and net profit margin ratios is profitability ratios. 
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The definitions of the ratios are given by Rist et al. Firstly, current ratio measures the 
degree to which a firm can cover short-term liabilties with current assets, which are 
supposed to turn into cash. Current assets include inventory, cash, receivables and 
marketable securities. Acid-test or quick ratio is quite similar with current ratio, the 
difference is that current liabilities are covered by current assets, excluding inventory. 
The higher the two ratios, the better for the company and its creditors. Regarding 
leverage ratio, total liabilities to total assets ratio measures the proportion of the total 
assets that financed through liabilities, debt. High value of debt ratio indicates that there 
is increasing risk associated with the company, as well as that the company is insolvent. 
Finally, gross profit margin on sales ratio indicates how much gross profit a company 
generates for each Euro of sales, while net profit margin on sales ratio shows how much 
money a firm receives for each Euro of sales. Gross profit refers to EBITDA and net 
profit to net income after taxes. In order for a company to be profitable it is 
recommended to have high gross and net profit margin ratios. The two profitability 
ratios are expressed as percentages [26]. 
The formulas for the different ratios are the following: 
              
              
                      
 
                
                        
                      
 
           
                 
            
 
                   
                        
     
 
                 
                      
     
 
Figure 17 demonstrates the liquidity ratios, namely acid-test ratio and current ratio, per 
company from 2003 to 2016. Both the two ratios remained stable during the years, even 
after crisis they did not decrease a lot. Especially, from 2014 in many companies had 
high values. 
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Figure 17: Evolution of acid ratio and current ratio from 2003 to 2016 per company 
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The evolution of the total liabilities to total assets ratio is presented in Figure 18. It is 
cleared from the graph that the ratio in some companies is coninuously decreasing, but 
in many companies the last years the ratio started to increase.    
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Figure 18: Evolution of total liabilities to total assets ratio from 2003 to 2016 per company 
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Finally, the profitability ratios, net and gross profit on margin ratio, are shown in Figure 
19. It can be seen that some firms are more stable and their profitability ratios have 
positive values, while others exhibit both positive and negative values.   
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Figure 19: Evolution of net and gross profit margin on sales ratio from 2003 to 2016 per company 
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Because of the fact that one of the 19 companies uder estimation appears to be an 
outlier, I removed it from the data that used for the estimation of the ratios. 
Consequently, I calculated the ratios from the remaining 18 companies and found the 
avearage ratio of each year. 
3.2 Methodology  
Within the context of this dissertation, the methodology used for the analysis of the data 
is presented and what econometric techniques were applied to examine the relationship 
and the behavior of the data. 
3.2.1 Estimation of the sales and net income of the firms 
In order to examine whether the variables selected from the balance sheets affect the 
sales or the net income of a company an estimation of panel data was made. To be more 
precise, the data are unbalanced panel data due to the fact that companies were 
established in different years so they are not the same for all companies for all years. 
The software used to analyze the data is the Eviews Version 10. As mentioned above, 
the variables that were expected to be concluded in the regression were five. The sales 
and the net income before taxes are the two different dependent variables while the 
tangible assets, cash, capital and inventory the explanatory variables, but due to a reason 
that is described further down finally the explanatory variables that were used are three. 
Hereafter the regression with sales as dependent variable will be called first regression 
while the regression with net income as dependent variable will be called second 
regression. 
The first and simple form to estimate the panel data is the pooled regression, but it is not 
used in this dissertation because by pooling the data it is assumed that there is no 
heterogeneity, namely, it assumes that there is no difference neither cross-sectionally 
nor in time. For this reason, I estimated the two regressions with two other techiques 
that allow for heterogeneity among the data. These two techniques are the fixed effects 
and the random effects model. 
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The fixed effects model can be expressed as: 
                  
where    allows for different intercepts for each of the cross-sectional units, while they 
are not change over time 
Additionally, another method that was used in both regressions is the time fixed effects 
model. The time fixed effects model can be expressed as: 
                  
where    allows for different intercepts in time, while they are constant across the 
entities  
The cross-section random effects model can be expressed as: 
                  
where    allows for different intercepts for each of the cross-sectional units, while they 
are not change in time 
The time random effects model can be expressed as: 
                  
where    allows for different intercepts in time and not cross-sectionally  
The difference between the two methods is that in random effects model the difference 
between the constant term α and the variable ε is random, while in fixed effects the 
difference between the constant term α and the variable μ is fixed. 
In this dissertation two models were estimated, the basic model in which the dependent 
and independent variables are in the form of levels and the alternative where the 
dependent and independent variables are in logarithmic form.  
The empirical models for the two regressions in basic model that I estimated are 
presented in the following equations: 
 The equation for the first regression is: 
                                                        
where i=1,..,19 t=2003,..,2016 
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Regarding the second regression the estimated equation is: 
                                                             
where i=1,..,19 t=2003,..,2016 
A Hausman test was conducted in order to see which of the two models is more 
appropriate to each regression. The null and the alterantive hypothesis of the test are: 
  : random effects model is more appropriate 
   : fixed effects model is more appropriate 
According to the results from the test applied at the period random effects in the first 
regression presented in Table 11 the p-value is 0.21 meaning that we can not reject the 
null hypothesis that random effects model is more appropriate. In addition, by applying 
Hausman test at the cross-section random effects we came up to the same results as in 
the period random effects. Random effects are again more appropriate method than 
fixed effects as p-value equals to 0.48 as shown in the table. 
Table 11: Hausman test applied at first regression basic model 
Test summary  Chi-Sq. Statistic  Chi-Sq. d.f.  Prob. 
 
Period Random 
  
4.53 
 
 
 
3 
  
0.21 
 
Test summary  Chi-Sq. Statistic  Chi-Sq. d.f.  Prob. 
Cross-section 
Random 
  
2.45 
  
3 
  
0.48 
 
Table 12 contains the results of the Hausman test conducted at the second regression. 
According to the p-values both at period random effects and cross-section effects we 
reject the null hypothesis that the random effects model is more appropriate. So, it is 
recommended to estimate the second regression with fixed effects model. 
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Table 12: Hausman test applied at second regression basic model 
Test summary  Chi-Sq. Statistic  Chi-Sq. d.f.  Prob. 
Period Random   
11.64 
 
 
3 
 
 
0.01 
 
Test summary  Chi-Sq. Statistic  Chi-Sq. d.f.  Prob. 
Cross-section 
Random 
  
47.91 
  
3 
  
0.00 
 
As regards the first regression, five cases were implemented, especially the fixed effects 
model, the time fixed effects model, the fixed effects model both cross-sectionally and 
in period as well as the cross-section random effects model and the time random effects 
model. The estimation of the second regression was made by applying the fixed effects 
method, the time fixed effects method and the fixed effects method both in cross-section 
and in period.  
The estimation of the fixed effects model was made by implementing the Least Squares 
Dummy Variable model, while the estimation of the random effects model was made by 
applying the Generalised Least Squares model. 
As regards the alternative model, in order to convert all the variables in the form of 
logarithms I used the transformation below: 
              
Due to the fact that many observations are zero, this transformation is needed in order to 
take the logarithms from zero values. In addition in the case of the net income, where 
there are negative values, in order to take the logarithms of the observations the values 
that are negative had been set to 0.01, which is a very small positive number. 
The two equations that were estimated concerning the alternative model are the 
following: 
                                                                        
    
where i=1,..,19 t=2003,..,2016 
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where i=1,..,19 t=2003,..,2016 
A Hausman test was carried out also in the alternative model to see again which model 
is more appropriate for the econometric analysis of the logarithmic form of the two 
regressions. The results of the regression with logarithm of sales as a dependent variable 
can be seen in Table 13. The p-value at the period random effects model leads us not to 
reject the null hypothesis, while according to the p-value at cross-section effects model 
the null hypothesis is rejected. As a result, in cross-section effects the appropriate model 
is the fixed effects model, while in time effects is the random effects model.  
Table 13: Hausman test applied at first regression alternative model 
Test summary  Chi-Sq. Statistic  Chi-Sq. d.f.  Prob. 
Period Random   
2.87 
 
 
3 
 
 
0.41 
 
Test summary  Chi-Sq. Statistic  Chi-Sq. d.f.  Prob. 
Cross-section 
Random 
  
12.20 
  
3 
  
0.01 
 
Table 14 presents the results of the Hausman test applied at second regression. 
According to them, we cannot reject the null hypothesis, so the random effects model is 
the most appropriate model for the analysis of the second regression. 
Table 14: Hausman test applied at second regression alternative model 
Test summary  Chi-Sq. Statistic  Chi-Sq. d.f.  Prob. 
Period Random   
2.02 
 
 
3 
 
 
0.57 
 
Test summary  Chi-Sq. Statistic  Chi-Sq. d.f.  Prob. 
Cross-section 
Random 
  
1.56 
  
3 
  
0.67 
 
Consequently, in the case of logarithms the two regressions were estimated by using 
both cross-section and time fixed effects, fixed effects both in cross-section and in time, 
as well as cross-section and time random effects. 
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4 Results 
In this section the results of the analysis are presented using the econometric techniques 
described in the previous section in both models. Section 4.1 contains the results of the 
basic model and section 4.2 the results of the alternative model.  
4.1 Basic model 
The basic model is the two linear regressions, the one with the sales as dependent 
variable and the other with the net income as dependent variable.  
4.1.1 Sales regression 
To begin with this section, Table 15 presents the correlation between the variables. 
According to the correlation coefficients of the variables, it is cleared that there is a 
strong positive correlation between the inventory and the sales, while the correlation 
between sales and tangible assets is not strong enough. Sales and cash are moderately 
correlated. It is noted that the correlation coefficient of tangible assets and capital equals 
to approximately 0.5. Because of the fact that tangible assets and capital are highly 
correlated and the results of the regression are not rational enough, I did not include the 
capital as a dependent variable. Moreover, the share capital of a company does not 
change every year only if there it is necessary or for some financial reasons. 
Table 15: Correlation coefficients first regression 
 SALES CAPITAL CASH INVENTORY TANGIBLE 
ASSETS 
SALES 
1.00 0.04 0.35 0.57 0.05 
CAPITAL 
0.04 1.00 0.16 0.36 0.50 
CASH 
0.35 0.16 1.00 0.39 0.06 
INVENTORY 
0.57 0.36 0.39 1.00 0.20 
TANGIBLE 
ASSETS 0.05 0.50 0.06 0.20 1.00 
 
Figure 20 and Figure 21 present the actual, the fitted and the residuals of each case of 
fixed effects and random effects model respectively regarding the first regression. 
37 
 
-4,000,000
-2,000,000
0
2,000,000
4,000,000
-4,000,000 
0 
4,000,000 
8,000,000 
12,000,000 
16,000,000 
C
A
LP
A
K
 -
 0
3
C
A
LP
A
K
 -
 1
3
C
O
SM
O
SO
LA
R
 -
 1
3
D
E
 L
U
X
E
 -
 0
9
D
H
M
A
S 
- 
0
5
D
H
M
A
S 
- 
1
5
E
B
H
L 
- 
1
1
H
LI
O
A
K
M
I 
- 
0
7
H
LI
O
T
H
E
R
M
 -
 0
3
H
LI
O
T
H
E
R
M
 -
 1
3
IN
T
E
R
SO
LA
R
 -
 1
0
K
Y
R
IA
ZH
S 
- 
0
9
M
A
LT
E
ZO
S 
- 
0
5
M
A
LT
E
ZO
S 
- 
1
5
P
A
P
A
E
M
M
A
N
O
U
H
L 
- 
1
1
P
R
IM
E
 L
A
SE
R
 -
 1
3
SA
M
M
LE
R
 -
 1
0
SE
LV
E
C
 -
 1
4
SI
E
LI
N
E
 -
 1
0
SO
L 
- 
1
3
SO
LA
R
N
E
T
 -
 0
9
SO
LE
 -
 0
5
SO
LE
 -
 1
5 Residual
Actual
Fitted
                  
                                        Fixed effects                                                                  
-8,000,000
-4,000,000
0
4,000,000
8,000,000
0 
4,000,000 
8,000,000 
12,000,000 
16,000,000 
C
A
LP
A
K
 -
 0
3
C
A
LP
A
K
 -
 1
3
C
O
SM
O
SO
LA
R
 -
 1
3
D
E
 L
U
X
E
 -
 0
9
D
H
M
A
S 
- 
0
5
D
H
M
A
S 
- 
1
5
E
B
H
L 
- 
1
1
H
LI
O
A
K
M
I 
- 
0
7
H
LI
O
T
H
E
R
M
 -
 0
3
H
LI
O
T
H
E
R
M
 -
 1
3
IN
T
E
R
SO
LA
R
 -
 1
0
K
Y
R
IA
ZH
S 
- 
0
9
M
A
LT
E
ZO
S 
- 
0
5
M
A
LT
E
ZO
S 
- 
1
5
P
A
P
A
E
M
M
A
N
O
U
H
L 
- 
1
1
P
R
IM
E
 L
A
SE
R
 -
 1
3
SA
M
M
LE
R
 -
 1
0
SE
LV
E
C
 -
 1
4
SI
E
LI
N
E
 -
 1
0
SO
L 
- 
1
3
SO
LA
R
N
E
T
 -
 0
9
SO
LE
 -
 0
5
SO
LE
 -
 1
5 Residual
Actual
Fitted
 
                                Time fixed effects 
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            Fixed effects both in cross-section and period 
Figure 20: Graph of residual, actual and fitted values of first regression estimated with fixed effects         
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                                   Period random effects  
Figure 21: Graph of residual, actual and fitted values of first regression estimated with random effects 
Table 16
1
 demonstrates the results and the model fit statistics of the first regression by 
applying the cross-section fixed effects and random effects method. According to the t-
statistics of the variables the only variable that is statistically significant at 5 percent 
level of significance is inventory. This means that the inventory of a firm have a 
significant impact on its sales by implementing the fixed effects method while cash and 
assets do not truly affect the sales. It has positive coefficient, meaning that an increase 
in inventory by one Euro leads to an increase in sales by 1.81 Euro given that all the 
other variables are held constant. Taking into consideration the value of F-statistic, we 
conclude that all the explanatory variables jointly affect the sales and they are important 
                                                          
1
 All the Tables regarding the results from the different models are included in the Appendix 
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for a company in order to increase its sales. Finally, the r squared value is 86 percent 
while the adjusted r squared is 84 percent.  
The estimation of the regression with cross-section random effects model has similar 
results with the fixed effects model. According to them, again only variable inventory is 
significant at 5 percent level of significance, while the other explanatory variables do 
not affect the sales. An increase in inventory by one Euro has as a result an increase in 
sales by 1.85 Euros in view of the fact that all the other variables held constant. The 
value of the F-statistic signifies that the null hypothesis is rejected and all the variables 
jointly affect the sales. The weighted r squared equals to 33 percent and the adjusted r 
squared to 32 percent. Although the r squared is lower than the one in fixed effects 
model, according to Hausman random model is more appropriate. The high value of the 
r squared is not always a sign of good fitness of a model. 
It is concluded that in order for a firm to increase its sales it is important to invest in the 
inventory. It is important for a firm to improve and increase its inventory as the 
products and goods are essential for a company’s sales.  
Table 16: Results of first regression using cross-section fixed and cross-section random effects model 
Method Cross-section fixed effects Cross-section random effects 
Variable Assets Cash Inventory Assets Cash Inventory 
Coefficient 
0.37 -0.19 1.81 0.33 -0.14 1.85 
Standard 
Error 0.24 0.23 0.20 0.24 0.23 0.20 
t-Statistic 
1.52 -0.83 8.95 1.40 -0.63 9.36 
Probability 
0.13 0.41 0.00 0.16 0.53 0.00 
Number of 
observations 
227 
 
Method Cross-section 
fixed effects 
Cross-section 
random effects 
R-squared  
0.86 
 
0.33 
Adjusted R-squared  
0.84 
 
0.32 
F-statistic  
59.11 
 
37.06 
Prob(F-statistic)  
0.00 
 
0.00 
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Table 17 below showcases the results of the first regression applying the time fixed 
effects and time random effects model. In this case, the intercepts of each company unit 
are different over time but the same cross-sectionally. Regarding the first method, all 
the explanatory variables apart from assets are statistically significant at 5 percent level 
of significance and affect the dependent variable sales. Especially, the coefficients of 
cash and inventory are positive implying that an increase in cash or in inventory by one 
Euro leads to an increase in sales by 0.88 Euro or 2.10 Euro respectively holding all the 
other variables constant in every case. The value of the F-statistic indicates that the 
explanatory variables jointly affect the dependent variable. The value of the r squared is 
37 percent while the value of the adjusted r squared is 32 percent. 
As regards the results from time random effects model, all the variables except for 
assets are statistically significant at 5 percent level of significance and they have 
positive coefficients. If we increase cash or inventory sales are gonna increase too given 
that all the other variables remain constant. All the variables together affect the sales, 
the weighted r squared value is 40 percent and the adjusted r squared is 35 percent.   
As a result, when we assume that the value of sales changes over time and not across 
each firm, cash and inventory are more crucial for a company to devote money to them 
through time and tangible assets seem not to play a significant role.  
 
 
 
 
 
 
 
 
 
 
41 
 
Table 17: Results of first regression using time fixed and time random effects model 
Method Time fixed effects Time random effects 
Variable Assets Cash Inventory Assets Cash Inventory 
Coefficient 
-0.27 0.88 2.10 -0.29 0.80 2.22 
Standard 
Error 0.26 0.32 0.27 0.26 0.32 0.26 
t-Statistic 
-1.06 2.74 7.75 -1.11 2.52 8.68 
Probability 
0.29 0.01 0.00 0.27 0.01 0.00 
Number of 
observations 
227 
 
Method Cross-section 
fixed effects 
Cross-section 
random effects 
R-squared 
0.37 0.35 
Adjusted R-squared 
0.32 0.34 
F-statistic 
7.73 39.83 
Prob(F-statistic) 
0.00 0.00 
 
Finally, the last model that used for the estimation of the first regression is the fixed 
effects model both in cross-section and in time. Table 18 shows the results of it, the 
only variable that is insignificant at 5 percent level of significance is cash. Assets and 
inventory have positive coefficients meaning that an increase in these two variables 
seperately leads to an increase in the sales of a company, given that all the other 
variables do not change. Again all the variables jointly affect the dependent variable. 
The value of the r squared is 89 percent and the adjusted r squared 87 percent. 
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Table 18: Results of first regression using fixed effects model both in cross-section and in time 
Variable Assets Cash Inventory 
Coefficient 
0.49 -0.02 1.71 
Standard 
Error 0.23 0.23 0.23 
t-Statistic 
2.19 -0.10 7.34 
Probability 
0.03 0.92 0.00 
Number of 
observations 227 
 
R-squared  
0.89 
Adjusted R-squared  
0.87 
F-statistic  
44.20 
Prob(F-statistic)  
0.00 
 
It is worth noting that the variable inventory is statistically significant in all the cases. 
Figure 22 displays the relationship between the inventory and the sales. The regression 
line has positive slope, so the relationship between them is positive, as the inventory 
increases, the sales increases too.  
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Figure 22: Scatterplot and regression line of inventory and sales 
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4.1.2 Net income regression 
The correlation coefficients between the variables of the second regression are shown in 
Table 19. It is observed that there is a strong positive relationship between net income 
and inventory, net income and cash and tangible assets and capital. The correlation 
between tangible assets and net income is low. For the same reason as in the case of 
sales, the variable capital is not included in the regression because is highly correlated 
with the variable tangible assets and the results of the estimation of the regression was 
not good enough. 
Table 19: Correlation coefficients second regression 
 NET INCOME CAPITAL CASH INVENTORY TANGIBLE 
ASSETS 
NET INCOME 
1.00 -0.04 0.50 0.46 0.04 
CAPITAL 
-0.04 1.00 0.16 0.36 0.50 
CASH 
0.50 0.16 1.00 0.39 0.06 
INVENTORY 
0.46 0.36 0.39 1.00 0.20 
TANGIBLE 
ASSETS 0.04 0.50 0.06 0.20 1.00 
 
The actual, the fitted and the residual values of the second regression estimated with 
fixed effects model can be seen in Figure 23. 
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                    Fixed effects both in cross-section and in time 
Figure 23: Graph of residual, actual and fitted values of second regression estimated with fixed effects 
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The results of the fixed effects model on the second regression are presented in Table 
20. According to them, two of the explanatory variables are statistically significant at 5 
percent level of significance, cash and inventory. So, cash and inventory affect the net 
income of a firm, when the variables that affect the net income are different in each 
firm, but they do not change through time. The variable inventory has positive 
coefficient, while cash negative. If there is an increase in inventory by one Euro then, 
the net income will increase by 0.32 Euros taking into consideration that all the other 
variables remain constant. On the other hand, an increase on cash by one Euro leads to a 
decrease in net income by 0.25 Euros give that all the other variables remain constant. 
The variables affect jointly the net income according to the value of the F-statistic, the r 
squared equals to 68 percent and the adjusted r squared equals to 65 percent. 
Table 20: Results of second regression using cross-section fixed effects model 
Variable Assets Cash Inventory 
Coefficient 
-0.10 -0.25 0.32 
Standard 
Error 0.08 0.08 0.07 
t-Statistic 
-1.21 -3.17 4.73 
Probability 
0.23 0.01 0.00 
Number of 
observations 227 
  
R-squared  
0.68 
Adjusted R-squared  
0.65 
F-statistic  
20.57 
Prob(F-statistic)  
0.00 
 
Table 21 demonstrates the results of the second regression estimated with time fixed 
effects. In this case, all the explanatory variables are statistically significant at 5 percent 
level of significance apart from assets. An increase in cash or inventory by one Euro has 
a result an increase in the net income of a company by 0.47 Euro or 0.32 Euro 
respectively given that all the other variables are held constant when we assume that 
there are different intercepts in the explanatory variables in time, but not in each 
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company. According to the results of the F-test all the variables together affect the 
dependent variable. R squared is 39 percent and adjusted r squared 35 percent. 
Table 21: Results of second regression using time fixed effects model 
Variable Assets Cash Inventory 
Coefficient 
-0.04 0.47 0.32 
Standard 
Error 0.06 0.07 0.06 
t-Statistic 
-0.74 6.65 5.43 
Probability 
0.46 0.0 0.00 
Number of 
observations 227 
 
R-squared  
0.39 
Adjusted R-squared  
0.35 
F-statistic  
8.53 
Prob(F-statistic)  
0.00 
 
Finally, Table 22 shows the results of the fixed effects model on the second regression 
both in cross-section and in time. In this case inventory and cash are statistically 
significant at 5 percent level of significance. The coefficient of the inventory is positive 
signifying that if this variable increases net income increases too holding the remaining 
variables constant, while for cash is exactly the opposite. As in all the other models, all 
the variables jointly affect the net income. The value of the r squared is 73 percent and 
the value of the adjusted r squared 68 percent. 
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Table 22: Results of second regression using fixed effects model both in cross-section and in time 
Variable Assets Cash Inventory 
Coefficient 
-0.07 -0.20 0.45 
Standard 
Error 0.08 0.08 0.08 
t-Statistic 
-0.91 -2.52 5.56 
Probability 
0.37 0.01 0.00 
Number of 
observations 227 
 
R-squared  
0.73 
Adjusted R-squared  
0.68 
F-statistic  
15.32 
Prob(F-statistic)  
0.00 
 
Overall, in the three models inventory has a positive coefficient, meaning that if a 
company invests on its inventory, especially on goods, products, this will lead to an 
increase in the net income. Regarding the cash of a firm, it is concluded that only when 
we assume that the variables that affect the income change in time have a positive 
impact on net income, otherwise in the other two models cash’s coefficient is negative. 
In addition, the variable assets does not affect the net income, meaning that if a 
company invests on its tangible assets this will not change its net income.  
4.2 How economic crisis affected the solar thermal 
sector 
It is of great interest to examine how the impact magnitude of the other variables 
changes in the presence of the economic crisis. Greece faced a series of austerity 
measures and the negative effects of the financial crisis that had a big impact on the 
Greek economy generally. As mentioned in the intoduction, the Gross Domestic 
Production from 2009 onwards dropped significantly, as well as the energy 
consumpton, implying the negative outcome that crisis has on the production and the 
market. Moreover, as highlighted in the previous section the sales of the solar thermal 
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collector systems started to drop at the beginning of the crisis and followed this trend 
for the next years. In this section, it is also examined whether the impact of the 
explanatory variables has different magnitude before and after the crisis. In order to do 
this, it is important to see what happened before and after 2009, when the crisis began. 
For this reason I seperated the sample in two subsamples, from 2003 to 2009 and from 
2009 to 2016. It is worth mentioning to see how the p-values of the variables  change in 
each subsample as shown in Table 23. It is cleared that the only variable that is 
significant before and after crisis in both models is inventory. This means that an 
investment in inventory is important and leads to an increase in sales regardless of the 
period. Altough the variable cash still remains insignificant in the two subsamples, after 
the crisis the p-value is lower than before crisis and more close to 0.1. This means that 
cash have been more important for the firms’ sales after the financial crisis. This shows 
that in recession period liquidity of money is much important for firms in order to deal 
with the problems and to survive, as it is difficult for companies to get loans in such 
periods. Tangibe assets before ans after the recession do not affect the sales. It is also 
interesting that before the crisis there were 16 out of the 19 companies that are in the 
sample, while after the crisis 3 new companies entered the market
2
. 
 
 
 
 
 
 
 
 
 
 
                                                          
2
 The output of the estimation of the subsamples is contained in the Appendix  
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Table 23: Results of the first regression using cross-section fixed and cross-section random effects model  
before and after crisis 
Method                  Fixed effects  
Period 
2003-2009 2009-2016 
 Coefficient p- value Coefficient p-value 
Assets 
0.10 0.82 0.21 0.45 
Cash 
0.39 0.51 0.25 0.15 
Inventory 
2.48 0.00 1.64 0.00 
Number of 
observations 
102 
Method Cross-section random effects 
Period 
2003-2009 2009-2016 
 Coeffeicient p-value Coefficient p-value 
Assets 
-0.06 0.88 0.19 0.48 
Cash 
0.65 0.23 0.26 0.13 
Inventory 
2.62 0.00 1.66 0.00 
Number of 
observations 
141 
4.3 Alternative model 
The alternative model refers to the two regressions under examination that their 
variables are in the logarithmic form. 
4.3.1 Sales regression 
Table 24 showcases the correlation coefficients of the logarithmic forms of the 
variables. According to them, there is a strong positive relationship between log of 
tangible assets and the log of capital, so as in the previous regressions capital is not 
included as an independent variable. Moreover, there is a quite strong positive 
relationship between the log of sales and the log of cash and a moderate positive 
relationship between log of sales and log of inventory. The relationship between log of 
sales and log of tangible assets is low.   
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Table 24: Correlation coefficients first regression 
 LOG(SALES) LOG(CAPITAL) LOG(CASH) LOG(INVENTORY) LOG(TANGIBLE 
ASSETS) 
LOG(SALES) 
1.00 0.09 0.52 0.34 0.06 
LOG(CAPITAL) 
0.09 1.00 0.31 0.45 0.77 
LOG(CASH) 
0.52 0.31 1.00 0.35 0.24 
LOG(INVENTORY) 
0.34 0.45 0.35 1.00 0.26 
LOG(TANGIBLE 
ASSETS) 0.06 0.77 0.23 0.26 1.00 
 
The graphs of the actual, fitted and residuals values of the fixed effects and random 
effects models are presented in Figure 24 and Figure 25 respectively. 
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              Fixed effects both in cross-section and in time 
Figure 24: Graph of residual, actual and fitted values of first regression estimated with fixed effects 
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                                  Period random effects 
Figure 25: Graph of residual, actual and fitted values of first regression estimated with fixed effects 
The results of the estimation of the first regression with cross-section fixed effects and 
cross-section random effects model are presented in Table 25. All the variables 
individually instead of the inventory are statistically significant at 5 percent level of 
significance. Although inventory was statistically significant in all previous cases if we 
run the regression using logarithmic forms and assume that there are different intercepts 
for each firm, but the same over time, the inventory becomes insignificant. The 
coefficients of the log of assets and cash are positive
3
. This means that if we increase 
the assets or cash by 1 percent, then the value of sales will increase by 0.26 percent or 
                                                          
3
 It is noted that in the log-log models the slope coefficients are elasticities. 
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0.13 percent respectively, given that all the other variables remain constant. In other 
words the elasticity of sales with respect to assets or with respect to cash is positive. 
Taking into consideration the value of the F-statistic it is concluded that all the variables 
jointly affect the sales of a company at 5 percent level of significance. The value of the r 
squared is about 88 percent and the value of adjusted r squared is about 87 percent. 
Cross-section random model’s results are quite similar to those of fixed effects model as 
can be seen in the table below. Again all the variables individually truly affect the sales 
of a firm apart from inventory. The elasticity of sales with respect to assets or cash is 
positive. If a company increases its inventory or its cash, the sales of a company 
increase, while if it increases its inventory the sales will not be affected. This is a bit 
strange, because inventory is the goods and the products of the firms and is essential for 
a company in order to manage well its sales. All the variables jointly are important for 
the sales of a company. The value of the weighted r squared is 19 percent and the value 
of the adjusted r squared is 18 percent. 
Table 25: Results of first regression using cross-section fixed and cross-section random effects model 
Method Cross-section fixed effects Cross-section random effects 
Variable Log(Assets) Log(Cash) Log 
(Inventory) 
Log(Assets) Log(Cash) Log 
(Inventory) 
Coefficient 
0.26 0.13 0.01 0.22 0.14 0.02 
Standard 
Error 0.06 0.03 0.03 0.05 0.03 0.03 
t-Statistic 
4.55 4.91 0.25 4.21 5.27 0.54 
Probability 
0.00 0.00 0.81 0.00 0.00 0.59 
Number of 
observations 227 
 
Method Cross-section 
fixed effects 
Cross-section 
random effects 
R-squared 
0.88 0.19 
Adjusted R-squared 
0.87 0.18 
F-statistic 
70.19 17.61 
Prob(F-statistic) 
0.00 0.00 
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Table 26 shows the results of the time fixed and time random effects model on first 
regression. In the time fixed effects model all variables are statistically significant at 5 
percent level of significance. The variables inventory and cash have positive 
coefficients, meaning that an increase in them causes an increase in sales, while an 
increase in assets by 1 percent leads to a decrease in sales by 0.08 percent holding the 
other variables constant in the three cases. The elasticity of sales with respect to 
inventory and the elasticity of sales with respect to cash are positive. On the other hand, 
the elasticity of sales with respect to tangible assets is negative. The value of the F-
statistic shows that all the variables jointly affect the sales at 5 percent level of 
significance. The r squared equals to 33 percent and the adjusted r squared to 28 
percent. 
According to the results of the analysis using time random effects model, all the 
variables affect sales at 5 percent level of significance. An increase in assets by 1 
percent has as a result a decrease in sales by 0.08 percent, while an increase in cash or 
inventory by 1 percent will increase the sales by 0.34 percent or 0.16 percent when the 
other variables do not. As in all cases, all the variables jointly affect the sales. The 
weighted r squared is equal to 31 percent and the adjusted r squared is 30 percent. 
Table 26: Results of first regression using time fixed and time random effects model 
Method Time fixed effects Time random effects 
Variable Log(Assets) Log(Cash) Log 
(Inventory) 
Log(Assets) Log(Cash) Log 
(Inventory) 
Coefficient 
-0.08 0.34 0.15 -0.08 0.34 0.16 
Standard 
Error 0.04 0.04 0.05 0.04 0.04 0.05 
t-Statistic 
-1.87 7.80 3.02 -1.78 7.80 3.38 
Probability 
0.06 0.00 0.01 0.08 0.00 0.00 
Number of 
observations 227 
 
Method Time fixed 
effects 
Time random 
effects 
R-squared 
0.33 0.31 
Adjusted R-squared 
0.28 0.30 
F-statistic 
6.55 33.72 
Prob(F-statistic) 
0.00 0.00 
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Table 27 demonstrates first’s regression analysis results, from which we conclude that 
all the variables are statistically significant at 5 percent level of significance except for 
inventory. The other two affect the sales, especially for assets or cash when they 
increase by 1 percent, the sales will increase by 0.21 percent or 0.13 percent given that 
all the others remain constant. All the variables together have an impact on sales, 
because the value F-statistic allow us to reject the null hypothesis at 5 percent level of 
significance that all the coefficients jointly equal to zero. The value of the r squared is 
91 percent and the value of the adjusted r squared 89 percent. 
Table 27: Results of first regression using fixed effects model both in cross-section and in time 
Variable  Log(Assets)  Log(Cash) Log(Inventory) 
Coefficient 
0.21 0.13 -0.01 
Standard 
Error 0.05 0.02 0.03 
t-Statistic 
3.81 5.15 -0.46 
Probability 
0.00 0.00 0.64 
Number of 
observations 227 
 
R-squared  
0.91 
Adjusted R-squared  
0.89 
F-statistic  
54.57 
Prob(F-statistic)  
0.00 
 
Taking into consideration the results of the models when we assume that the variables 
that affect log of sales change in each company while they are constant through time, 
the inventory does not have an effect on the sales of a company. This is on the contrary 
with what we expected and the results of the basic model that inventory affects sales. 
On the other hand, cash and assets afeects the sales, as they are important components 
for the sales of a firm. 
4.3.2 Net income regression 
The correlation coefficients of the logarithms of second regression’s variables are 
shown in Table 28. According to the values of the coefficients there is a moderate 
positive realtionship between the log of net income and the log of cash. The log of 
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capital and the log of tangible assets are highly correlated as happened in all previous 
cases, so the log of capital is not included in the estimation. There is a quite low 
correlation between the log of net income and the log of inventory, as well as between 
the log of net income and the log of tangible assets. 
Table 28: Correlation coefficients second regression 
 LOG(NET 
INCOME) 
LOG(CAPITAL) LOG(CASH) LOG(INVENTORY) LOG(TANGIBLE 
ASSETS) 
LOG(NET 
INCOME) 1.00 -0.04 0.35 0.09 0.05 
LOG(CAPITAL) 
-0.04 1.00 0.31 0.45 0.77 
LOG(CASH) 
0.35 0.31 1.00 0.35 0.23 
LOG(INVENTORY) 
0.09 0.45 0.35 1.00 0.26 
LOG(TANGIBLE 
ASSETS) 0.05 0.77 0.23 0.26 1.00 
 
The graphs of the actual, fitted and residuals values regarding the second regression in 
the form of logarithms estimated by the two models are presented in Figure 26 and 
Figure 27. 
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                   Fixed effects in cross-section and in period 
Figure 26: Graph of residual, actual and fitted values of first regression estimated with fixed effects 
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                      Cross-section random effects 
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                             Period random effects 
Figure 27: Graph of residual, actual and fitted values of second regression estimated with random effects 
The results of the second regression estimated by cross-section fixed effects and cross-
section random effects are shown in Table 29. It is concluded from the cross-section 
fixed effects that the only variable that affects logarithm of net income is logarithm of 
cash, while the other variables are not statistically significant. The elasticity of the net 
income with respect to cash is positive implying that an increase in the cash of a firm by 
1 percent leads to an increase in the net income by 1.01 percent, given that the other 
variables remain constant. The results of the F-test show that all the variables jointly 
affect the net income. The values of the r squared and adjusted r squared are a bit low, 
35 percent and 28 percent respectively. 
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According to the cross-section random effects model again the only variable that the 
coefficient is different from zero and affects logarithm of net income at 5 percent level 
of significance is logarithm of cash. An increase in cash by 1 percent has as a result an 
increase in the net income by 1.14 percent, when the other variables do not change. The 
F-statistic indicates that all the variables together affect the logarithm of net income. 
The value of the weighted r squared is very low, 7 percent and the adjusted r squared 6 
percent.   
Table 29: Results of second regression using cross-section fixed and cross-section random effects model  
Method Cross-section fixed effects Cross-section random effects 
Variable Log(Assets) Log(Cash) Log 
(Inventory) 
Log(Assets) Log(Cash) Log 
(Inventory) 
Coefficient 
-0.49 1.01 0.08 -0.18 1.14 0.01 
Standard 
Error 0.68 0.32 0.32 0.42 0.29 0.29 
t-Statistic 
-0.72 3.18 0.24 -0.43 3.94 0.01 
Probability 
0.47 0.00 0.81 0.67 0.00 0.99 
Number of 
observations 227 
 
Method Cross-section 
fixed effects 
Cross-section 
random effects 
R-squared 
0.35 0.07 
Adjusted R-squared 
0.28 0.06 
F-statistic 
5.29 5.54 
Prob(F-statistic) 
0.00 0.00 
 
The results of the estimation of time fixed effects and time random effects model on 
second regression are presented in Table 30. According to time fixed effects the only 
variable that affects net income is again cash and the elasticity of it is positive. The 
value of the F-statistic leads us to reject the null hypothesis that the coefficients of 
variables jointly are equal to zero and do not affect the dependent variable. The value of 
the r squred is equal to 23 percent and the adjusted r squared to 18 percent.  
In the time random effects model the results are quite similar to the fixed effects model. 
The logarithm of cash is the only variable that is statistically significant at 5 percent 
level of significance. An increase in cash by 1 percent leads to an increase in net income 
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by 1.34 percent. The value of the F-test indicates that the variables jointly affect net 
income. The weighted r squred is equal to 13 percent and the adjusted r squared to 12 
percent. 
Table 30: Results of second regression using time fixed and time random effects model 
Method Time fixed effects Time random effects 
Variable Log(Assets) Log(Cash) Log 
(Inventory) 
Log(Assets) Log(Cash) Log 
(Inventory) 
Coefficient 
-0.08 1.34 -0.17 -0.09 1.34 -0.09 
Standard 
Error 0.24 0.24 0.27 0.24 0.24 0.24 
t-Statistic 
-0.33 5.52 0.24 -0.37 5.54 -0.53 
Probability 
0.75 0.00 0.81 0.71 0.00 0.59 
Number of 
observations 227 
 
Method Time fixed 
effects 
Time random 
effects 
R-squared 
0.23 0.13 
Adjusted R-squared 
0.18 0.12 
F-statistic 
4.01 10.96 
Prob(F-statistic) 
0.00 0.00 
 
The results of the second regression using fixed effects both in cross-section and in time 
are shown in Table 31. There is only one statistically significant variable, especially 
logarithm of cash, at 5 percent level of significance and the elasticity of net income with 
respect to cash is positive. Especially, an increase in cash by 1 percent leads to an 
increase in net income by 1.07 percent, given that all the other variables are held 
constant. According to the value of the F-statistic all the variables jointly affect the net 
income. The value of the r squared is 47 percent and the adjusted r squared 37 percent.  
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Table 31: Results of second regression using fixed effects both in cross-section and in period 
Variable Log(Assets) Log(Cash) Log(Inventory) 
Coefficient -0.41 1.07 0.22 
Standard 
Error 
0.66 0.31 0.318 
t-Statistic -0.62 3.50 0.70 
Probability 0.53 0.00 0.48 
Number of 
observations 
227 
 
R-squared  
0.47 
Adjusted R-squared  
0.37 
F-statistic  
4.97 
Prob(F-statistic)  
0.00 
 
It is cleared from the three models that when the variables are in the logarithmic form, 
the only variable that affects the net income of a company is the cash that a company 
has in hand and in the bank. As a result, it is of great interest to see the relationship 
between the logarithm of cash with the logarithm of net income. Figure 28 shows the 
scatterplot and the regression line of the two logarithms. The slope of the regression line 
is positive. It is cleared that there is a strong positive relationship between the two 
variables, indicating that when the logarithm of cash increases, the logarithm of net 
income increases too. Cash in hand and cash at bank have a significant positive impact 
on the net income of a company. 
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Figure 28: Scatterplot and regression line of logarithm of cash and logarithm of net income 
4.4 How heating oil price affects sales of solar 
thermal market in Greece 
In this section an estimation was made in order to examine the behavior of the sales of 
solar thermal systems when there is an increase in heating oil prices. Because of the fact 
that after crisis domestic sales were dropped significantly, I estimated the impact of an 
increase in heating oil prices in two subsamples, the one is before crisis (from 2003 to 
2009) and the other is after crisis (from 2009 to 2016). The data regarding heating oil 
price have been gathered from the official website of Statista [27]. 
Figure 29 shows the evolution of the two variables through time. It is observed that the 
sales, as described in the previous section, had been rising until 2009, when they faced a 
big drop and continued to decrease in the following years. The oil prices followed a 
different course. They followed an increasing trend until 2009, when they dropped, but 
exactly the next year they started to rise again and increase more each year. Only the 
last two years, there is a slight decrease in them.  
Table 32 presents the results of the regression with average annual sales as dependent 
variable and annual heating oil prices as independent. It is no need to examine whether 
an increase in heating oil prices affect solar thermal systems sales after crisis, due to the 
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drop of the sales but the estimation is presented in the table only to confirm if the 
assumption is correct. Before crisis it is cleared that prices are statistically significant at 
5 percent level of significance and an increase in them will have as a result an increase 
in sales of solar thermal systems. This is the case of substitution effect and income 
effect. According to Besanko et al. substitution effect is when a consumer replaces a 
good, whose price increase with an another substitute that is less expensive. When a 
price of a good increases the consumer’s purchasing power decreases, so he can not 
afford to use heating oil, this is called income effect [28]. After crisis, heating oil prices 
do not affect the sales of the solar thermal sector as it was expected to happen. The 
model does not make sense as the variable is insignificant and the value of F-statistic is 
insignificant too in 5 percent level of significance.  
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Figure 29: Evolution of sales and oil prices from 2003 to 2016 
Table 32: Results of the regression of sales as dependent and heating oil                                                
price as independent variable 
2003-2009 
 Coefficient Standard 
Error 
t-Statistic Probability 
Heating oil 
prices 
6692.75 1367.90 4.89 0.00 
F-statistic 23.94 
(0.00) 
Number of 
observations 
7 
2009-2016 
  Coefficient Standard Error t-Statistic Probability 
Heating oil 
prices 
-198.12 394.96 -0.50 0.63 
F-statistic 0.25 
(0.63) 
Number of 
observations 
8 
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4.5 Analysis using financial ratios 
Financial ratio analysis is well-known analysis that is used to evaluate many features of 
a company, like liquidity, profitability. It is of great interest to examine how well the 
firms that participate on solar thermal sector are performing and which is the evolution 
of them through time. Figure 30 shows the evolution of liquidity ratios from 2003 to 
2016. In general, it is preferable a quick ratio equaled to more than 1, because it 
indicates that a firm is able to pay its short-term liabilities. Although from 2003 to 2008 
the acid –test ratio was under 1, then from 2009 onwards increased and each year was 
above 1. Overall, the two liquidity ratios were stable through time following an 
increasing trend. The last two years both the current ratio and quick ratio were increased 
to a great extent. This happened due to the reason that some companies exhibited high 
values of the two ratios from 2014 to 2016. Although from 2015 onwards the two ratios 
slightly decreased remaining in a high level. Especially after the Greek crisis, the 
liquidity ratios started to rise significantly, maybe because as shown above liquidity is 
essential for a company to survive in periods of financial and economic recession. High 
levels of liquidity ratios sometimes mean that a firm tries to hold cash to meet up its 
obligations, as it is difficult to get a loan. 
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Figure 30: Evolution of current and quick ratio from 2003 to 2016 
Regarding the total liabilities to total assets ratio the results are quite interesting. The 
evolution of the ratio during the examination period is presented in Figure 31. Although 
in the beginning the ratio was too high, from 2009 it dropped reaching in 2012 the 
lowest value. It is worth noting that in 2016 the value of the debt ratio reached the 0.63, 
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it was increased by 15 percent. This indicates that in general 63 percent of total assets 
are financed by debt and there is high financial risk.   
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Figure 31: Evolution of total liabilities to total assets ratio from 2003 to 2016 
Finally, Figure 32 displays the evolution of the two profitability ratios during the period 
from 2003 to 2016. The gross profit margin on sales ratio is stable through this period, 
with a significant decrease from 2011 to 2015, as happened in sales and net income of 
the firms. There was a drop in them until 2014, when they started to rise again. Net 
profit ratio in 2013 was almost zero and in 2014 turned to negative value. As also stated 
in literature review the net income of the companies that participate in solar thermal 
sector was negative for first time in 2013 and the profitability ratios from 2010 to 2013 
were continuously decreasing. 
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Figure 32: Evolution of gross and net profit margin on sales ratio from 2003 to 2016 
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5 Conclusions 
Greek solar thermal market is a sector that has managed to gain a slightly big market 
share making the analysis of it interesting.  
Firstly, after gathering the balance sheets of 19 firms that participate in this sector an 
econometric analysis was made on many important components from them. The annual  
sales of all the firms on average under examination exhibited an increasing trend up to 
the begging of financial crisis, when they dropped significantly following a downturn 
the upcoming years, as happened in the energy consumption in Greece. However, from 
2014 they started to rise again, indicating that despite the negative consequences of 
recession they managed to survive and tried to rise again. In addition, the turnover index 
of the 19 companies that participate in the Greek solar thermal market is close enough 
to the turnover index in industry and in many cases greater than it. Solar thermal sector 
is a developed sector in Greece. 
Moreover, the exports of the solar thermal sector the previous years were stable without 
any remarkable change, but the last years this pattern changed and they exhibited an 
increased growth. It is worth noting that from 2015 onwards the exports of solar thermal 
systems increased quite much. Greek solar thermal firms seems to gain a good 
reputation in global market, as they export about the half of their production. 
Concerning the econometric analysis of the balance sheets of the firms, two cases were 
examined, in the one case the variables affect the sales of a firm and in the other 
variables affect the net income of it. The analysis was made with an estimation of panel 
data using fixed effects and random effects model. It is concluded that the variable 
inventory in all cases were statistically significant with positive coefficient meaning that 
the growth and investment on the inventory leads to increasing sales and makes the firm 
more profitable. Regarding the other two variables, assets and cash, the cash that a firm 
holds in hand and in bank are important for a firm in order to increase its net income, an 
increase in them affect the net income of a company positively. The tangible assets, 
refering only to fixed assets that a company has, are statistically significant when it is 
assuming that there is differencing between each firm, but the variables that affect the 
sales over time remain constant. When we assume that the variables that affect sales 
change over time, the variable cash is statistically significant,as well as the inventory.  
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In addition, an estimation was made with the logarithm forms of all the variables. 
According to the results, although inventory was statistically significant in the other 
cases now is insignificant. The other two variables, logarithm of assets and logarithm of 
cash are significant. The elasticity of sales with respect to cash is positive, as well as the 
elasticity of sales with respect to assets, apart from the time fixed effects and time 
random effects model. In the case of logarithm of net income, the only variable that 
affect the logarithm of net income is the logarithm of cash. There is a strong positive 
relationship between them, an increase in the logarithm of cash leads to an increase in 
the logarithm of net income.  
Another important issue is how the impact of the variables that affect sales had changed 
before and after crisis. It is noted that after crisis liquidity is founded to be much more 
important for a company in order to increase its sales, as cash are necessary when there 
is recession and play a significant role in the survival of the companies. Furthermore, 
investment in inventory affects the sales of a company both before and after the crisis, 
making it important for  a firm. 
An interesting factor that affect the sales of solar thermal sector is the fluctuations in the 
heating oil price. Because of the fact that the sales were dropped significantly after 
recession, an increase in heating oil price does not have an impact on them. Before 
crisis, the results of the analysis proved that an increase in the price causes an increase 
in the sales of solar thermal collectors as a result of subsitution and income effect. 
Finally, a financial ratio analysis was made to evaluate the performance of the firms 
regarding the profitability, liquidity and leverage aspects. Profitabity ratios, namely 
gross and net profit margin on sales ratio were steady during these years. However, 
from the beginning of crisis they dropped, especially net profit ratio became negative at 
2014. Until then, gross profit seemed to rise again. Even though there was financial 
crisis in Greece, debt ratio from 2009 onwards followed a downtrend, with only a 
significant increase in 2016. Liquidity ratios exhibited an increasing trend, and even 
more the last years.  
All things considered, this dissertation has investigated the factors that affect the solar 
thermal sector and examined the evolution of it. Greek solar thermal market has been 
growing since the beginning and gained a big market share both in domestic and in 
global market. Economic and financial crisis is an important factor that affects the sales 
68 
 
and net income of the firms, as well as the impact of the inventory, cash and tangible 
assets on them. These three variables affect the sales and net income of the companies 
that participate in solar thermal market, in different cases as it was estimated in the 
various models. Another key thing to remember is that before crisis a change on the 
price of heating oil affected the level of sales, as consumers substituted heating oil with 
solar thermal heaters. Finally, taking into consideration the financial ratios the general 
profitability after crisis was decreased, while the liquidity ratios had continiously 
increased and the leverage ratio was improved, except for the year 2016. 
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Appendix  
Firstly, the table below includes the average of each economic variable from the firms’ 
balance sheets that participate in the Greek Solar thermal market and used in the 
regressions from 2003 to 2016.  
Average values of all economic variables from 2003 to 2016 
 Sales (€) Net Income 
(€)  
Capital (€) Cash (€) Inventory (€) Tangible  
Assets (€) 
2003 
1872667.87 110580.48 842333.31 194692.07 259077.43 544944.02 
2004 
2459396.50 198870.80 778066.46 208075.66 407657.21 617229.95 
2005 
2505463.81 243399.96 735241.57 205100.35 526341.67 650787.72 
2006 
3252928.02 394028.99 863376.58 219085.95 741628.87 658316.33 
2007 
4367315.91 410568.20 871869.50 240329.54 931298.32 696172.24 
2008 
4842822.75 458220.38 919119.10 245369.49 1096461.98 779511.67 
2009 
3553069.46 274881.47 985706.94 315221.99 937534.55 749014.07 
2010 
3523200.69 265679.14 1022238.33 395794.73 935036.83 777627.86 
2011 
3425121.30 141497.35 946158.20 301624.05 915520.43 735454.78 
2012 
3740094.00 89345.62 945835.77 323399.12 904448.14 751312.16 
2013 
3105231.67 44962.02 991783.13 228773.44 861201.20 749629.80 
2014 
3175860.14 91767.25 988188.33 280237.60 862609.10 776043.17 
2015 
3143859.58 140574.33 999987.22 192785.54 834707.02 772030.91 
2016 
3382473.72 170517.66 1031303.82 525528.83 845932.28 781616.71 
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The following tables contain the whole results from the different models used in the two 
regressions of the basic model. 
Sales regression 
Results of the first regression using fixed effects model 
 
Variable Coefficient Std. Error t-Statistic Prob.   
TANGIBLE_ASSETS 0.366778 0.241894 1.516278 0.1310 
INVENTORY 1.808873 0.202197 8.946076 0.0000 
CASH -0.190828 0.231269 -0.825134 0.4103 
C 1648829. 214264.4 7.695300 0.0000 
 
Effects Specification 
     
Cross-section fixed (dummy variables)  
R-squared 0.858250     Mean dependent var 3329295. 
Adjusted R-squared 0.843730     S.D. dependent var 2542866. 
S.E. of regression 1005221.     Akaike info criterion 30.57121 
Sum squared resid 2.07E+14     Schwarz criterion 30.90314 
Log likelihood -3447.832     Hannan-Quinn criter. 30.70515 
F-statistic 59.10538     Durbin-Watson stat 0.713428 
Prob(F-statistic) 0.000000    
 
 
Results of the first regression using cross-section random effects model 
 
Variable Coefficient Std. Error t-Statistic Prob.   
TANGIBLE_ASSETS 0.328597 0.235323 1.396363 0.1640 
INVENTORY 1.853212 0.197981 9.360568 0.0000 
CASH -0.144556 0.228051 -0.633875 0.5268 
C 1737010. 497148.5 3.493946 0.0006 
Effects Specification 
   S.D.   Rho   
Cross-section random 1974560. 0.7942 
Idiosyncratic random 1005221. 0.2058 
 Weighted Statistics   
R-squared 0.332709    Mean dependent var 481742.3 
Adjusted R-squared 0.323732    S.D. dependent var 1222329. 
S.E. of regression 1002744.    Sum squared resid 2.24E+14 
F-statistic 37.06232    Durbin-Watson stat 0.659181 
Prob(F-statistic) 0.000000    
 Unweighted Statistics   
R-squared 0.286143    Mean dependent var 3329295. 
Sum squared resid 1.04E+15    Durbin-Watson stat 0.141685 
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Results of the first regression using time fixed effects model 
 
Variable Coefficient Std. Error t-Statistic Prob.   
TANGIBLE_ASSETS -0.273882 0.257612 -1.063157 0.2889 
INVENTORY 2.099370 0.270777 7.753135 0.0000 
CASH 0.882654 0.321899 2.742021 0.0066 
C 1575805. 285791.3 5.513830 0.0000 
Effects Specification 
Period fixed (dummy variables)  
R-squared 0.370709    Mean dependent var 3329295. 
Adjusted R-squared 0.322763    S.D. dependent var 2542866. 
S.E. of regression 2092636.    Akaike info criterion 32.01768 
Sum squared resid 9.20E+14    Schwarz criterion 32.27418 
Log likelihood -3617.007    Hannan-Quinn criter. 32.12118 
F-statistic 7.731809    Durbin-Watson stat 0.158665 
Prob(F-statistic) 0.000000    
 
Results of the first regression using time random effects model 
Variable Coefficient Std. Error t-Statistic Prob.   
TANGIBLE_ASSETS -0.286052 0.256949 -1.113262 0.2668 
INVENTORY 2.220191 0.255872 8.676944 0.0000 
CASH 0.796428 0.316074 2.519752 0.0124 
C 1510610. 276095.3 5.471337 0.0000 
Effects Specification 
   S.D.   Rho   
Period random  0.000000 0.0000 
Idiosyncratic random 2092636. 1.0000 
 Weighted Statistics   
R-squared 0.348874    Mean dependent var 3329295. 
Adjusted R-squared 0.340115    S.D. dependent var 2542866. 
S.E. of regression 2065654.    Sum squared resid 9.52E+14 
F-statistic 39.82795    Durbin-Watson stat 0.182253 
Prob(F-statistic) 0.000000    
 Unweighted Statistics   
R-squared 0.348874    Mean dependent var 3329295. 
Sum squared resid 9.52E+14    Durbin-Watson stat 0.182253 
 
Results of the first regression using fixed effects model both in time and cross-section 
Variable Coefficient Std. Error t-Statistic Prob.   
TANGIBLE_ASSETS 0.494156 0.225270 2.193621 0.0295 
INVENTORY 1.709061 0.232733 7.343437 0.0000 
CASH -0.022816 0.225321 -0.101258 0.9195 
C 1590827. 236052.1 6.739306 0.0000 
Effects Specification 
Cross-section fixed (dummy variables)  
Period fixed (dummy variables)  
R-squared 0.886705    Mean dependent var 3329295. 
Adjusted R-squared 0.866643    S.D. dependent var 2542866. 
S.E. of regression 928607.1    Akaike info criterion 30.46167 
Sum squared resid 1.66E+14    Schwarz criterion 30.98975 
Log likelihood -3422.400    Hannan-Quinn criter. 30.67476 
F-statistic 44.19687    Durbin-Watson stat 0.683158 
Prob(F-statistic) 0.000000    
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Net income regression 
Results of the second regression using fixed effects model 
Variable Coefficient Std. Error t-Statistic Prob.   
TANGIBLE_ASSETS -0.099038 0.082031 -1.207323 0.2287 
INVENTORY 0.324383 0.068569 4.730737 0.0000 
CASH -0.248283 0.078428 -3.165745 0.0018 
C 85605.01 72661.44 1.178135 0.2401 
Effects Specification 
Cross-section fixed (dummy variables)  
R-squared 0.678159    Mean dependent var 207982.7 
Adjusted R-squared 0.645190    S.D. dependent var 572291.5 
S.E. of regression 340891.0    Akaike info criterion 28.40841 
Sum squared resid 2.38E+13    Schwarz criterion 28.74034 
Log likelihood -3202.354    Hannan-Quinn criter. 28.54235 
F-statistic 20.56952    Durbin-Watson stat 0.579554 
Prob(F-statistic) 0.000000    
 
Results of the second regression using time fixed effects model 
Variable Coefficient Std. Error t-Statistic Prob.   
TANGIBLE_ASSETS -0.042041 0.056895 -0.738926 0.4608 
INVENTORY 0.324758 0.059802 5.430527 0.0000 
CASH 0.472941 0.071093 6.652450 0.0000 
C -157577.1 63118.25 -2.496537 0.0133 
Effects Specification 
Period fixed (dummy variables)  
R-squared 0.393996    Mean dependent var 207982.7 
Adjusted R-squared 0.347824    S.D. dependent var 572291.5 
S.E. of regression 462167.7    Akaike info criterion 28.99718 
Sum squared resid 4.49E+13    Schwarz criterion 29.25367 
Log likelihood -3274.180    Hannan-Quinn criter. 29.10068 
F-statistic 8.533274    Durbin-Watson stat 0.506420 
Prob(F-statistic) 0.000000    
 
Results of the second regression using fixed effects model both in cross-section and in time 
 
Variable Coefficient Std. Error t-Statistic Prob.   
TANGIBLE_ASSETS -0.070951 0.078176 -0.907578 0.3652 
INVENTORY 0.448876 0.080766 5.557707 0.0000 
CASH -0.197365 0.078194 -2.524030 0.0124 
C -50017.52 81918.24 -0.610579 0.5422 
Effects Specification 
Cross-section fixed (dummy variables)  
Period fixed (dummy variables)  
R-squared 0.730619    Mean dependent var 207982.7 
Adjusted R-squared 0.682916    S.D. dependent var 572291.5 
S.E. of regression 322258.8    Akaike info criterion 28.34501 
Sum squared resid 1.99E+13    Schwarz criterion 28.87309 
Log likelihood -3182.159    Hannan-Quinn criter. 28.55810 
F-statistic 15.31600    Durbin-Watson stat 0.614990 
Prob(F-statistic) 0.000000    
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Results regarding the effect of crisis on the sector  
The following tables present the results of the two sub-samples regarding the models 
used in section 4.2. 
 
Results of first regression using fixed effects model in period from 2003 to 2009 
 
Variable Coefficient Std. Error t-Statistic Prob.   
TANGIBLE_ASSETS 0.100334 0.451327 0.222309 0.8246 
INVENTORY 2.480361 0.301235 8.233982 0.0000 
CASH 0.386814 0.580583 0.666251 0.5071 
C 1352116. 346615.4 3.900911 0.0002 
Effects Specification 
Cross-section fixed (dummy variables)  
R-squared 0.891401    Mean dependent var 3296741. 
Adjusted R-squared 0.867850    S.D. dependent var 2688297. 
S.E. of regression 977263.4    Akaike info criterion 30.58932 
Sum squared resid 7.93E+13    Schwarz criterion 31.07828 
Log likelihood -1541.055    Hannan-Quinn criter. 30.78732 
F-statistic 37.84891    Durbin-Watson stat 1.035780 
Prob(F-statistic) 0.000000    
 
Results of first regression using fixed effects model in period from 2009 to 2016 
 
Variable Coefficient Std. Error t-Statistic Prob.   
TANGIBLE_ASSETS 0.209905 0.274711 0.764092 0.4463 
INVENTORY 1.643070 0.254709 6.450765 0.0000 
CASH 0.252354 0.173579 1.453822 0.1486 
C 1672014. 245918.8 6.799049 0.0000 
Effects Specification 
Cross-section fixed (dummy variables)  
R-squared 0.941477    Mean dependent var 3378237. 
Adjusted R-squared 0.931150    S.D. dependent var 2419231. 
S.E. of regression 634790.9    Akaike info criterion 29.70240 
Sum squared resid 4.80E+13    Schwarz criterion 30.16249 
Log likelihood -2072.019    Hannan-Quinn criter. 29.88936 
F-statistic 91.16157    Durbin-Watson stat 1.583488 
Prob(F-statistic) 0.000000    
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Results of first regression using cross-section effects model in period from 2003 to 2009 
 
Variable Coefficient Std. Error t-Statistic Prob.   
TANGIBLE_ASSETS -0.059921 0.404065 -0.148296 0.8824 
INVENTORY 2.616442 0.288552 9.067474 0.0000 
CASH 0.653563 0.540006 1.210289 0.2291 
C 1487469. 512767.1 2.900868 0.0046 
Effects Specification 
   S.D.   Rho   
Cross-section random 1602288. 0.7289 
Idiosyncratic random 977263.4 0.2711 
 Weighted Statistics   
R-squared 0.504719    Mean dependent var 777519.1 
Adjusted R-squared 0.489557    S.D. dependent var 1406508. 
S.E. of regression 992086.7    Sum squared resid 9.65E+13 
F-statistic 33.28914    Durbin-Watson stat 0.878239 
Prob(F-statistic) 0.000000    
 Unweighted Statistics   
R-squared 0.522769    Mean dependent var 3296741. 
Sum squared resid 3.48E+14    Durbin-Watson stat 0.243183 
 
Results of first regression using cross-section effects model in period from 2009 to 2016 
Variable Coefficient Std. Error t-Statistic Prob.   
TANGIBLE_ASSETS 0.186235 0.264984 0.702818 0.4834 
INVENTORY 1.658611 0.245206 6.764140 0.0000 
CASH 0.263848 0.171726 1.536449 0.1267 
C 1687858. 570689.0 2.957580 0.0037 
 Effects Specification   
   S.D.   Rho   
Cross-section random 2266449. 0.9273 
Idiosyncratic random 634790.9 0.0727 
 Weighted Statistics   
R-squared 0.322955    Mean dependent var 343018.4 
Adjusted R-squared 0.308130    S.D. dependent var 753562.7 
S.E. of regression 627033.7    Sum squared resid 5.39E+13 
F-statistic 21.78336    Durbin-Watson stat 1.414835 
Prob(F-statistic) 0.000000    
 Unweighted Statistics   
R-squared 0.224630    Mean dependent var 3378237. 
Sum squared resid 6.35E+14    Durbin-Watson stat 0.119955 
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The following tables contain the whole results from the different models used in the two 
regressions of the alternative model. 
Sales regression 
Results of first regression using fixed effects model 
Variable Coefficient Std. Error t-Statistic Prob.   
LOGTANGIBE_ASSETS 0.258134 0.056765 4.547427 0.0000 
LOGINVENTORY 0.006591 0.026664 0.247201 0.8050 
LOGCASH 0.130824 0.026654 4.908283 0.0000 
C 9.680738 0.783561 12.35479 0.0000 
Effects Specification 
Cross-section fixed (dummy variables)  
R-squared 0.877904    Mean dependent var 14.63898 
Adjusted R-squared 0.865397    S.D. dependent var 1.001607 
S.E. of regression 0.367472    Akaike info criterion 0.927556 
Sum squared resid 27.68238    Schwarz criterion 1.259489 
Log likelihood -83.27757    Hannan-Quinn criter. 1.061496 
F-statistic 70.19102    Durbin-Watson stat 0.601088 
Prob(F-statistic) 0.000000    
 
Results of first regression using cross-section random effects model 
Variable Coefficient Std. Error t-Statistic Prob.   
LOGTANGIBE_ASSETS 0.221870 0.052761 4.205166 0.0000 
LOGINVENTORY 0.014266 0.026424 0.539878 0.5898 
LOGCASH 0.139136 0.026383 5.273677 0.0000 
C 9.977834 0.752371 13.26186 0.0000 
Effects Specification 
   S.D.   Rho   
Cross-section random 0.732775 0.7991 
Idiosyncratic random 0.367472 0.2009 
 Weighted Statistics   
R-squared 0.191518    Mean dependent var 2.079180 
Adjusted R-squared 0.180641    S.D. dependent var 0.516309 
S.E. of regression 0.373987    Sum squared resid 31.19012 
F-statistic 17.60848    Durbin-Watson stat 0.549473 
Prob(F-statistic) 0.000000    
 Unweighted Statistics   
R-squared 0.091062    Mean dependent var 14.63898 
Sum squared resid 206.0808    Durbin-Watson stat 0.083162 
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Results of first regression using time fixed effects model 
Variable Coefficient Std. Error t-Statistic Prob.   
LOGTANGIBE_ASSETS -0.082858 0.044221 -1.873738 0.0624 
LOGINVENTORY 0.147981 0.049034 3.017929 0.0029 
LOGCASH 0.342268 0.043873 7.801321 0.0000 
C 9.767752 0.769847 12.68791 0.0000 
Effects Specification 
Period fixed (dummy variables)  
R-squared 0.332917    Mean dependent var 14.63898 
Adjusted R-squared 0.282092    S.D. dependent var 1.001607 
S.E. of regression 0.848656    Akaike info criterion 2.581612 
Sum squared resid 151.2457    Schwarz criterion 2.838106 
Log likelihood -276.0130    Hannan-Quinn criter. 2.685111 
F-statistic 6.550217    Durbin-Watson stat 0.268334 
Prob(F-statistic) 0.000000    
 
Results of first regression using time random effects model 
Variable Coefficient Std. Error t-Statistic Prob.   
LOGTANGIBE_ASSETS -0.078270 0.044082 -1.775533 0.0772 
LOGINVENTORY 0.160539 0.047460 3.382615 0.0008 
LOGCASH 0.338349 0.043410 7.794327 0.0000 
C 9.588052 0.744595 12.87687 0.0000 
Effects Specification 
   S.D.   Rho   
Period random  0.000000 0.0000 
Idiosyncratic random 0.848656 1.0000 
 Weighted Statistics   
R-squared 0.312053    Mean dependent var 14.63898 
Adjusted R-squared 0.302798    S.D. dependent var 1.001607 
S.E. of regression 0.836328    Sum squared resid 155.9761 
F-statistic 33.71766    Durbin-Watson stat 0.300102 
Prob(F-statistic) 0.000000    
 Unweighted Statistics   
R-squared 0.312053    Mean dependent var 14.63898 
Sum squared resid 155.9761    Durbin-Watson stat 0.300102 
 
 
Results of first regression using fixed effects model in cross-section and in time 
Variable Coefficient Std. Error t-Statistic Prob.   
LOGTANGIBE_ASSETS 0.205467 0.053936 3.809471 0.0002 
LOGINVENTORY -0.011922 0.025817 -0.461774 0.6448 
LOGCASH 0.127533 0.024786 5.145427 0.0000 
C 10.64637 0.790626 13.46575 0.0000 
Effects Specification 
Cross-section fixed (dummy variables)  
Period fixed (dummy variables)  
R-squared 0.906214    Mean dependent var 14.63898 
Adjusted R-squared 0.889606    S.D. dependent var 1.001607 
S.E. of regression 0.332790    Akaike info criterion 0.778306 
Sum squared resid 21.26385    Schwarz criterion 1.306382 
Log likelihood -53.33769    Hannan-Quinn criter. 0.991392 
F-statistic 54.56501    Durbin-Watson stat 0.542174 
Prob(F-statistic) 0.000000    
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Net income 
Results of second regression using fixed effects model 
Variable Coefficient Std. Error t-Statistic Prob.   
LOGTANGIBLE_ASSETS -0.488663 0.676255 -0.722601 0.4707 
LOGINVENTORY 0.075511 0.317656 0.237714 0.8123 
LOGCASH 1.010418 0.317533 3.182085 0.0017 
C 2.362422 9.334778 0.253077 0.8005 
Effects Specification 
Cross-section fixed (dummy variables)  
R-squared 0.351279    Mean dependent var 8.805674 
Adjusted R-squared 0.284825    S.D. dependent var 5.176659 
S.E. of regression 4.377798    Akaike info criterion 5.882862 
Sum squared resid 3928.849    Schwarz criterion 6.214795 
Log likelihood -645.7048    Hannan-Quinn criter. 6.016802 
F-statistic 5.286022    Durbin-Watson stat 1.015110 
Prob(F-statistic) 0.000000    
 
Results of second regression using cross-section random effects model 
Variable Coefficient Std. Error t-Statistic Prob.   
LOGTANGIBLE_ASSETS -0.177789 0.418151 -0.425179 0.6711 
LOGINVENTORY 0.002112 0.293176 0.007205 0.9943 
LOGCASH 1.138730 0.288711 3.944187 0.0001 
C -2.200235 6.178577 -0.356107 0.7221 
Effects Specification 
   S.D.   Rho   
Cross-section random 2.422417 0.2344 
Idiosyncratic random 4.377798 0.7656 
 Weighted Statistics   
R-squared 0.069342    Mean dependent var 4.011707 
Adjusted R-squared 0.056822    S.D. dependent var 4.502337 
S.E. of regression 4.368628    Sum squared resid 4255.934 
F-statistic 5.538492    Durbin-Watson stat 0.944495 
Prob(F-statistic) 0.001102    
 Unweighted Statistics   
R-squared 0.119484    Mean dependent var 8.805674 
Sum squared resid 5332.669    Durbin-Watson stat 0.753790 
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Results of second regression using time fixed effects model 
Variable Coefficient Std. Error t-Statistic Prob.   
LOGTANGIBLE_ASSETS -0.079629 0.244900 -0.325150 0.7454 
LOGINVENTORY -0.166979 0.271555 -0.614900 0.5393 
LOGCASH 1.341462 0.242974 5.521018 0.0000 
C -3.595409 4.263497 -0.843300 0.4000 
Effects Specification 
Period fixed (dummy variables)  
R-squared 0.234054    Mean dependent var 8.805674 
Adjusted R-squared 0.175696    S.D. dependent var 5.176659 
S.E. of regression 4.699949    Akaike info criterion 6.004918 
Sum squared resid 4638.799    Schwarz criterion 6.261412 
Log likelihood -664.5581    Hannan-Quinn criter. 6.108417 
F-statistic 4.010677    Durbin-Watson stat 0.836178 
Prob(F-statistic) 0.000001    
 
Results of second regression using time random effects model 
Variable Coefficient Std. Error t-Statistic Prob.   
LOGTANGIBLE_ASSETS -0.091501 0.244591 -0.374097 0.7087 
LOGINVENTORY -0.143094 0.267947 -0.534039 0.5938 
LOGCASH 1.340776 0.241982 5.540816 0.0000 
C -3.644333 4.221541 -0.863271 0.3889 
Effects Specification 
   S.D.   Rho   
Period random  1.465504 0.0886 
Idiosyncratic random 4.699949 0.9114 
 Weighted Statistics   
R-squared 0.128495    Mean dependent var 5.505493 
Adjusted R-squared 0.116771    S.D. dependent var 5.025285 
S.E. of regression 4.686616    Sum squared resid 4898.054 
F-statistic 10.95972    Durbin-Watson stat 0.810061 
Prob(F-statistic) 0.000001    
 Unweighted Statistics   
R-squared 0.122230    Mean dependent var 8.805674 
Sum squared resid 5316.038    Durbin-Watson stat 0.771048 
 
Results of second regression using fixed effects model in cross-section and in time 
Variable Coefficient Std. Error t-Statistic Prob.   
LOGTANGIBLE_ASSETS -0.413047 0.663985 -0.622072 0.5346 
LOGINVENTORY 0.222558 0.317825 0.700254 0.4846 
LOGCASH 1.069123 0.305128 3.503856 0.0006 
C -1.244763 9.733131 -0.127889 0.8984 
Effects Specification 
Cross-section fixed (dummy variables)  
Period fixed (dummy variables)  
R-squared 0.467894    Mean dependent var 8.805674 
Adjusted R-squared 0.373667    S.D. dependent var 5.176659 
S.E. of regression 4.096868    Akaike info criterion 5.799238 
Sum squared resid 3222.591    Schwarz criterion 6.327314 
Log likelihood -623.2135    Hannan-Quinn criter. 6.012325 
F-statistic 4.965608    Durbin-Watson stat 1.177560 
Prob(F-statistic) 0.000000    
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Results regarding the effect of heating oil price on 
sector 
Results of sales regression with heating oil prices from 2003 to 2009 
 
Variable Coefficient Std. Error t-Statistic Prob.   
OIL_PRICES 6692.752 1367.897 4.892731 0.0045 
C -1422412. 975744.8 -1.457770 0.2047 
R-squared 0.827222    Mean dependent var 3264809. 
Adjusted R-squared 0.792666    S.D. dependent var 1076432. 
S.E. of regression 490141.9    Akaike info criterion 29.27773 
Sum squared resid 1.20E+12    Schwarz criterion 29.26228 
Log likelihood -100.4721    Hannan-Quinn criter. 29.08672 
F-statistic 23.93882    Durbin-Watson stat 1.828481 
Prob(F-statistic) 0.004503    
 
Results of sales regression with heating oil prices from 2009 to 2016 
 
Variable Coefficient Std. Error t-Statistic Prob.   
OIL_PRICES -198.1199 394.9593 -0.501621 0.6338 
C 3581252. 407783.5 8.782239 0.0001 
R-squared 0.040249    Mean dependent var 3381114. 
Adjusted R-squared -0.119709    S.D. dependent var 225227.6 
S.E. of regression 238327.5    Akaike info criterion 27.81300 
Sum squared resid 3.41E+11    Schwarz criterion 27.83286 
Log likelihood -109.2520    Hannan-Quinn criter. 27.67905 
F-statistic 0.251624    Durbin-Watson stat 1.730507 
Prob(F-statistic) 0.633805    
 
